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Reinfurced'Concrete  Tanker,  Standard  Oil  Co.,  Ne<w  York.  Built  by  Fougner  Concrete  Shipbuilding  Co.,  Inc. 


TN  accordance  with  the  ruling^  of  the  War  In- 
^  dustries  Board  at  Washington,  this  Com¬ 
pany  is  now  at  liberty  to  offer  to  the  trade 
without  restrictions 


Havemeyer  Bar  Service 


We  can  therefore  offer  you  immediate  delivery  of  Have¬ 
meyer  Bars  from  our  nearest  warehouse  for  use  on  build¬ 
ings,  concrete  ships,  or  other  types  of  construction. 


HAVEMEYER  PRODUCTS 


include  labor-saving  devices  which  can  be  used  effectively 
in  economizing  and  saving  money. 


Write  us  for  further  informa*  iort 
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Meeting  the  Cost  of 

Water-Main  Extensions 

OW  best  to  meet  the  cost  of  extendinsr  water  mains 
is  not  so  easy  a  question  to  answer  as  may  appear  at 
first  thought.  Practice  varies  widely  and  does  not  seem 
to  be  based  on  comprehensive  scientific  study.  The  path 
of  least  resistance  is  the  one  most  likely  to  be  followed. 
Beyond  attempts  to  avoid  legal  pitfalls,  local  feeling 
seems  to  control.  The  policy  of  the  water  board  or  city 
council  may  be  liberal  or  the  reverse,  according  to 
whether  there  prevails  the  idea  of  water  service  to  all 
on  easy  terms,  or  strict  regard  for  revenue  in  excess 
of  capital  and  operating  charges.  Or  the  practice  may 
range  between  these  two  extremes.  The  variations  thus 
far  considered  relate  to  the  division  of  responsibility 
for  extensions  between  individuals  and  the  city.  Where 
the  individual  property  owners  must  bear  the  whole  or 
part  of  the  responsibility  there  still  remains  the  ques¬ 
tion:  Shall  they  pay  the  first  co.st  of  the  extension,  or 
shall  they  guarantee  a  revenue  for  water  which  shall 
be  a  stated  percentage  of  the  first  cost?  If  the  property 
owners  pay  all  or  part  of  the  first  cost,  how  shall  it  be 
apportioned  among  them?  The  easiest  way  is  to  adopt 
the  pro  rata  frontage  basis.  Is  it  the  fairest  and  best 
way?  If  the  property  owners  voluntarily  and  unani¬ 
mously  agree  to  such  a  plan,  perhaps  no  one  need  com¬ 
plain,  but  if  the  city  must  use  compulsion  on  some  prop¬ 
erty  owners  then  the  question  arises.  Is  the  plan  equit¬ 
able?  The  subject  bristles  with  questions. 

Assessment  of  Benefits 

Deserves  More  Attention 

NCREASED  attention  might  well  be  given  to  assess¬ 
ments  for  benefits,  as  a  means  of  meeting  the  cost  of 
water-main  extensions.  This  proposition  was  brought 
before  the  New  England  Water-Works  Association  at 
Boston  last  week.  The  di.scussion,  briefly  summarized 
on  p.  591,  was  quite  extended,  but  it  ranged  over  the 
broader  field  of  paying  for  water-main  extensions  dis¬ 
cussed  in  the  note  preceding  this  one,  and  showed  the 
diversity  of  practice  already  mentioned.  The  discussion 
indicated  that  the  practice  of  making  individuals  assume 
responsibility  for  water-main  extensions  is  common,  and 
that  often  it  is  the  property  owner  rather  than  the  water 
consumer  who  must  shoulder  the  burden.  The  exam¬ 
ples  cited  did  not  show  that  an  out-and-out  benefit  plan 
is  commonly  used,  but,  rather,  that  where  the  property 
owners  are  made  responsible  frontage  is  the  basis  of 
ilividing  first  cost.  More  commonly,  it  appeared,  there 
is  a  voluntary  assumption  of  responsibility,  whether  on 
a  first-cost  or  a  revenue-guarantee  basis.  The  discus¬ 
sion,  common  observation  and  any  considerable  knowl- 
e  Ige  of  human  nature,  combine  to  show  that  such  a  plan 


leads  to  unfairness.  Sooner  or  later,  those  who  assume 
none  of  the  responsibility  get  water  without  bearing 
their  share  of  the  burden.  Taking  all  the  foregoing 
facts  and  opinions  into  account,  as  well  as  the  increas¬ 
ing  difficulty  in  finding  money  for  municipal  improve¬ 
ments,  the  case  .seems  to  be  strong  for  a  thoroughgoing 
study  designed  to  show  for  a  considerable  number  of 
water-works,  well  distributed  geographically,  what  the 
current  practice  is  as  to  meeting  the  co.st  of  water- 
main  extensions,  the  details  of  the  assessment-for-bene- 
fits  plan  whenever  it  is  u.sed,  and  the  wi.sdom  of  extend¬ 
ing  that  plan.  The  study  should  include  consideration 
of  how  the  benefits-assessment  plan  may  best  be  adapted 
to  water-works  conditions. 

Lessons  From  ' 

Spring  Breakups 

IMES  of  excessive  moisture  are  generally  admitted 
to  be  the  most  critical  periods  in  the  life  of  road 
surfacings.  This  was  abundantly  proved  by  the  ex¬ 
periences  of  last  spring,  when  large  sections  of  roadway 
which  had  successfully  carried  equal  or  greater  traffic 
over  dry  subgrades  were  broken  through  as  the  frost 
left  the  ground.  As  excessive  moisture  is  the  recognized 
cause  of  these  failures,  the  least  that  can  be  done  at 
such  times  is  to  keep  the  ditches  open  so  that  the  satura¬ 
tion  of  the  subgrade  will  not  be  increased  by  standing 
water.  A  second  precaution  which  might  well  be  em¬ 
ployed  is  to  regulate  heavy  traffic  at  the  critical  time. 
If  roads  which  will  carry  the  loads  for  360  days  in  the 
year  are  broken  down  by  the  traffic  in  the  other  five,  a.s 
was  the  case  in  some  instances  la.st  spring,  it  w’ould  seem 
the  height  of  maladministration  to  allow  the  same  thing 
to  occur  again.  While  in  many  .sections  there  is  little 
depth  of  frost  this  year,  due  to  the  clemency  of  the  past 
winter,  there  is  certain  to  be  a  season  of  excessive  mois¬ 
ture,  and  every  effort  should  be  put  forth  by  highway 
officials  during  the  next  two  months  to  safeguard  the 
public  investment. 

Highway  Lettings 

Should  Be  Expedited 

VIDENCE  of  delay  in  the  authorization  of  projects 
and  the  preparation  of  plans  for  country  highway 
and  city  paving  is  making  its  annual  appearance.  Al¬ 
though  March  is  nearly  gone  and  plans  should  be  ready 
for  the  spring  opening,  little  work  is  being  advertised 
for  letting.  Much  of  this  delay  is  no  doubt  due  to  the 
hope  among  officials  that  there  will  be  a  decline  in  the 
prices  of  highway  materials.  This  is  a  mi.staken  policy, 
both  because  investigations  by  economists  indicate  no 
immediate  prospect  of  such  a  movement,  and  because 
the  monetary  value  to  the  communities  of  immediate  use 
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of  tf()(Kl  roHd.H  would  larjfcly  counterbalance  any  poHsible 
Having?  in  the  cost  of  road  materiah.  The  disadvantaKc 
of  a  late  xtart  in  highway  work  is  appart'nt  to  all  en* 
jfineers.  It  means  late  fall  work,  under  frost  condiiions, 
and  possibly  a  shut-down  for  the  wuiier  mon»,ns,  th.-s 
lelayinjf  the  <-«)tnpli'tion  of  the  contract  and  the  uiil.r.a* 
tion  by  the  public  of  the  money  already  invested.  To 
these  arKuments  a^rainst  delay  may  be  added  the  pa¬ 
triotic  incentive  to  hel|)  out  in  the  unemployment  situn- 
ion  confrontinur  the  nation.  The  road-building  s«*uson 
s  short  at  the  best,  and  highway  engineers  should  urjre 
I  heir  commissioners,  councils  and  boards  of  public 
works  to  ex|iedite  the  lettiiiKH. 

*^01116  MuyorH 

Need  Kd  unit  ion 

N  THE  last  minutes  of  the  recent  Governors’  and 

mayors’  conference  in  WashiUKton  the  presidiiiK  of¬ 
ficer  read  a  resolution  signed  by  a  number  of  the  IftO- 
sld  mayors  pr»*.sent.  It  set  forth  that  whereas  a  num¬ 
ber  of  cities  are  interested  in  the  purity  of  their  water 
supplies,  etc.,  etc.,  therefore  be  it  re.solved  that  Surjjeon 
lleneral  Rupert  Rlue  of  the  United  States  Public  Health 
.Service  be  recpiested  to  investiKate  the  many  systems  of 
sewaire  purification — it  may  have  read  "sewerage"  puri¬ 
fication — and,  as  a  result  of  this  invest ijfation,  n*com- 
mend  the  best  sy.stem  to  u.se.  This  was  the  purport  of 
the  t<‘xt ;  the  exact  words  are  not  availal)le,  and  it  was 
not  only  sijrned,  but  advmuited  on  the  fl<»or,  by  several 
of  the  distinguished  heads  of  cities.  This  is  not  a  joke, 
but  a  veritable  occurrence.  Engineers  wno  are  inclined 
to  lauifh  at  it  should  rather  bestir  themselves  in  their 
towns.  l)i.s.sem illation  of  the  facts  underlyinir  Kreat  en- 
ifiiuH'riiiK  operations  or  principles  is  apparently  neeiled 
in  many  quarl«‘rs. 

No  Military  ('ontrol  of  Public  Works 

LTHOlKiH  lost  sivfht  of  in  the  confusion  of  the 
last  days  of  the  ti.’ith  t'onuress,  the  idea  of  a  Fed¬ 
eral  Department  of  Public  Works  must  not  be  allowed 
to  die.  Now  is  the  accepted  time  for  this  most  neces¬ 
sary  chanjre  in  the  control  of  (Joveriiment  enj?ineerjii>i 
operations,  when  Uonirress,  through  repeated  appropria¬ 
tions,  is  alive  to  the  extent  of  tho.se  operations,  and. 
what  is  moix*  important,  to  their  divided  control.  In¬ 
dividuals  must  urjre  the  Public  Works  Department  idea; 
enjrineerini?  .siudeties  must  push  it,  but  everyone  should 
insist  on  a  subordination  of  the  military  in  this  civilian 
department.  Particularly  will  it  be  neces.sary  to  combat 
the  idea  that  enirineer  officers  of  the  Army  must  take 
charire  of  civil  enjrineerinjr  works  of  the  (lOvernment  in 
order  to  provide  them  with  the  practical  engineering 
experience  luvessary  in  war. 

Granted  that  the  Army’s  own  work — barracks,  forti¬ 
fications,  etc. — will  not  be  sufficient  to  ground  the  Army 
enginet'r  in  the  fundamentals  of  the  construction  and 
administration  end  of  his  profession,  there  is  no  reason 
why  the  engineer  officer  cannot  be  assigned  to  the  civ¬ 
ilian  operations  under  the  direction  of  a  Department  of 
Public  Works,  as  has  been  done  for  many  years  in  the 
Hriti.sh  colonies.  U't  the  Army  engineer  spend  the 
projH'r  amount  of  time  in  the  Army  organization — com¬ 
manding  men,  studying  and  developing  purely  mili¬ 
tary  engineering,  building  the  structures  and  equipment 
necessary  to  the  Army  itself — and  every  so  often  let 
each  officer  lie  detached  from  his  unit  and  assigneti,  ns 
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a  civilian,  with  only  a  civilian’s  privileges  and  right 
to  one  of  the  multitude  of  engineering  con.struction 
that  a  proper  Federal  Department  of  Public  Work 
would  control.  He  could  not  thus  carry  over  the  a: 
periiy  .somelimts  peculiar  to  the  military  uniform.  Tint 
unifo. m  wo,..d  not  bar  the  way  of  his  subordinates  to 
prornoiion.  He  would  be,  for  the  time  being,  a  civil  on 
gineer  in  a  civilian  organization,  learning  many  thing 
of  value  to  him  in  his  profession  of  military  eiiginoi  r 
and  giving  to  the  Government  and  to  the  job  the  benotit 
of  his  education  and  his  experience. 

A  most  powerful  influence  to  bring  about  such  a  do 
velopment  will  be  found  in  the  thousands  of  di.schargod 
soldiers.  The  Army,  to  these  men,  while  a  most  nec¬ 
essary  thing  to  have  ready  for  war,  demands  a 
routine  and  a  regime  not  at  all  fitted  for  the  less  rigorous 
operations  of  peace.  They  will  insist,  especially  tin 
<*ngineers  among  them,  that  the  Army  stick  to  its  mill 
tary  functions  and  leave  Government  civil  construction 
to  the  le.ss  rigid  and  more  democratic  control  of  a  peace 
time  civilian  organization. 


Plfin  to  eliminate  Jurisdictional  Strikes 

EiMPDOVFltS  and  employed  have  taken  an  important 
istep  toward  cementing  the  building  trades  into  a 
league  for  the  .settlement  of  disputes  as  to  union  juris¬ 
diction  over  work.  The  immediate  purpo.se  of  the  league, 
or  board,  as  it  is  called,  is  to  create  a  means  for  pre¬ 
venting  .strikes  of  building  trades  unions  due  to  juris¬ 
dictional  arguments. 

Some  months  ago,  at  the  .separate  but  simultaneous 
instance  of  the  American  Institute  of  Architects  and 
the  Huilding  Trades  Department  of  the  American  Fed¬ 
eration  of  Labor,  the  United  States  Department  of  La¬ 
bor  undertiMik  to  canva.ss  the  situation  and  suggest  a 
working  plan.  After  various  conferences  with  labor 
leaders  and  repre.sentatives  of  the  American  Institute 
of  Architeids,  a  formal  plan  was  drafted  by  .lohn  A. 
Lennon,  and  on  Mar.  3  and  4,  at  Cleveland,  Ohio,  this 
plan  was  submitted  for  action  to  repre.sentatives  of  the 
building  industry 

The  plan  submitted  called  for  the  creation  of  a  body 
to  be  known  as  the  National  Board  of  Jurisdictional 
Awards  of  the  Huilding  Industry,  to  consist  of  eight 
members  and  eight  alternates,  four  to  be  selected  by 
the  Huilding  Trades  of  the  National  Federation  of  La¬ 
bor  and  one  each  by  the  American  Institute  of  Archi¬ 
tects,  the  American  Society  of  Civil  Engineers,  the  As¬ 
sociated  General  Contractors  of  America  and  the  Na¬ 
tional  As.sociation  of  Builders’  Exchanges.  The  duties 
of  the  board  are  to  hear  and  determine  claims  for  juris¬ 
diction  over  work  performed,  and  make  award  in  con¬ 
formity  with  the  facts.  A  three-fourths  majority  vote 
of  the  full  board  is  required  to  fix  the  award,  and  it  is 
provided  that  all  local  arbitration  committees  shall  in¬ 
sert  in  the  agreement  between  employers  and  employees 
a  clause  as  follows:  "The  decisions  of  the  National 
Board  of  Juri.sdictional  Awards  of  the  Building  Industry 
shall  be  final  and  binding  upon  the  parties  to  this  agree¬ 
ment.’’ 

Engineers,  contractors  and  union  labor  have  thus 
demonstrated  their  capacity  for  cooperative  action  for 
mutual  benefit.  This  is  an  attainment  which  looks  far 
beyond  the  immediate  object  sought.  It  promises,  ulti¬ 
mately,  a  real  partnership  of  management  and  labor  in 
the  construction  industry. 


March  20,  1919 


K  N  (1  1  N  K  K  K 


Will  Prices  Fall? 

ILL  PRICES  FALL,  is  th«*  natinnal  question  <if 
the  day.  Upon  its  answer  deianids  to  a  larKO  ex¬ 
tent  the  business  activity  of  the  iu‘ar  future,  and  upon 
that  business  activity  in  turn  depend  social  questions  of 
tremendous  import.  From  time  to  time  K'n(jinvvrii\(j 
S(  irs-liecord  has  commented  upon  the  situation,  the  sum 
total  of  that  comment  IxMnjr  that  prices  are  not  likely 
to  fall  to  any  material  extent  in  the  near  future.  This 
conclusion  has  been  predicated  upon  the  belief  that  the 
total  of  the  peace-time  demand  will  not  be  far  short  of 
the  war  demand  it.self.  During  the  war  there  was  i)ro- 
duced  a  tremendous  shortajte  in  practically  every  kind 
of  commodity.  There  is  an  oversupply  here  and  there, 
hut  the  instances  are  i.solated  and  entirely  out  of  har- 
(tiony  with  the  general  situation.  That  shortage  must 
inevitably  be  overcome  unless  the  jamples  of  this  world 
lower  materially  their  standards  of  living.  History  and 
the  disposition  of  the  public  in  every  country  of  the 
globe  give  us  the  assurance  that  living  standards  will 
not  be  lowered.  In  fact,  they  are  quite  likely  to  be 
raised,  still  further  increasing  the  post-war  demand  and 
a.ssuring  that  it  will  be  not  much  below  that  of  the  max¬ 
imum  war  demand  it.self. 

Reinforcing  this  point  of  view  is  the  testimony  of  the 
periods  following  the  Napoleonic  and  Civil  Wars, 
graphed  and  discus.sed  by  Morris  Knowles  in  Engineer¬ 
ing  News-Record  of  Feb.  27,  1919,  p.  414. 

Now  Irving  Fisher,  professor  of  political  economy  in 
Vale  University,  approaching  the  problem  from  an  en¬ 
tirely  different  standpoint,  draws  the  same  conclusion. 

He  takes  the  position  that  the  world  has  advanced  to 
a  new  price  level,  and  that  this  new  price  level  is  no  more 
likely  to  be  receded  from  than  were  the  price  levels 
iirought  about  by  the  great  influx  of  gold  and  silver 
into  Europe  from  the  mines  of  the  new  world  in  the 
sixteenth  century,  or  that  cuu.scd  between  1896  and 
1914  by  the  discovery  of  the  gold  fields  of  South  Africa, 
Cripple  Creek  and  Ala.ska,  the  invention  of  the  cyanide 
proce.ss  in  mining,  and  the  va.st  extension  in  the  use  of 
bank  credits.  In  other  words,  he  sees  in  the  pre.sent 
Iirice  advance,  even  though  brought  about  by  the  urgency 
of  war,  a  permanent  change  in  the  plane  on  which  the 
world  mu.st  do  business. 

Explaining  his  position.  Professor  Fisher  adverts  to 
the  well  known  and  thoroughly  established  fact  that  the 
general  level  of  prices  is  dependent  upon  the  volume 
and  rapidity  of  turnover  of  the  circulating  medium  in 
relation  to  the  business  to  be  transacted  thereby.  As 
he  puts  it,  “If  the  number  of  dollars  circulated  by  cash 
and  by  check  double,  while  the  number  of  goods  and 
services  exchanged  thereby  remains  constant,  prices 
will  about  double.  Over  $1,000,000,000  in  gold  has  come 
into  this  country  from  abroad  since  1914,  and  a  large 
amount  has  di.sappeared  from  domestic  circulation.  On 
June  30, 1918,  the  portion  of  the  gold  reserve  of  the  Fed¬ 
eral  Reserve  banking  system  which  supported  national 
bank  deposits  and  Federal  Reserve  notes  was  more 
than  three  times  as  large  as  the  gold  reserve  under  the 
old  national  banking  system  on  June  30,  1914 — $1,786,- 
000,000,  as  compared  with  $592,000,000.  During  the 
same  period,  credit  instruments  (demand  deposits  and 
notes)  increased  about  twofold — from  $6,100,000,000  to 
$11,700,000,000.  It  is  this  increase  of  credit  instru¬ 
ments,  typical  of  the  banking  situation  for  the  country 
as  a  whole,  which.  Professor  Fisher  points  out,  largely 
explains  the  present  high  level  of  prices. 


Moreover,  we  an*  not  ;it  the  end  of  the  possible  limit 
of  expansion  even  now,  provided  we  take  the  .same  view 
of  our  financial  structure,  or  at  least  of  the  ratio  lu*- 
tweeii  credit  and  gold,  as  we  did  in  the  pre-war  period. 
At  the  present  time  the  ratio  of  gold  to  credit  has  risen 
from  9.6'^  to  IT).:!',  ,  while  the  reserve  requirements  of 
the  present  system  are  such  that  for  1918  there  was 
an  exce.Hs  of  gold  above  legal  requirements  of  more 
than  $700,0()(),()00.  The  n*serve  required  by  law  to 
support  the  $1 1,700,000,000  of  credit  instruments  of  1918 
is  $1,070,000,000.  The  $700,000,000  of  free  gold  could 
support  an  additional  suiierstructure  70',  as  large  as 
the  exi.sting  one,  which  indicates  that  for  the  banking 
of  the  country  as  a  whole  a  potential  future  expansion 
of  .50' is  a  conservative  estimate. 

Di.scussing  the  situation  from  the  standpoint  of 
.so-called  “iiillation,”  Profes.sor  Fisher  points  out  that 
by  intlation  we  mean  merely  the  use  of  more  circulating 
medium  than  is  needed  to  transact  the  business  of  the 
country  on  a  given  price  level.  \Vbc*ther  or  not  we 
have  inflation,  therefore,  depends  upon  the  price  level. 
If  the  price  level  of  1913-14  be  considered  normal,  there 
would  certainly  be  intlatioti  now,  but  our  currency  is 
not  inflated  at  the  pre.sent  time  relative  to  the  nc*w  level 
of  prices  in  the  world  which  the  war  has  brought  about. 
In  other  words,  any  expectation  that  there  will  shortly 
be  a  disappearance  of  this  so-caIl(*d  “inflation"  is  based 
on  the  a.ssumption  that  normal  prices  are  those  of  1914. 

Looking  to  the  future,  there  is  no  hope  in  sight  for 
credit  contraction;  another  large  (iovernrnent  bond  flota¬ 
tion  is  at  hand,  with  the  possibility  of  still  another. 
After  that  there  should  be  some  contraction  in  the  vol¬ 
ume  of  credit,  but  Liberty  and  Victory  bonds  then  in 
the  hands  of  the  people  will  be  unrivaled  ba.se.s  of  credit, 
and,  experience  shows,  will  undoubtedly  be  u.sed  for  that 
purpose,  thus  tending  to  keep  up  the  outstanding  credit 
volume.  He  does  not  contend  that  it  is  absolutely  im¬ 
possible  to  bring  dowm  the  price  level,  but  argues  that 
the  experience  of  history  and  the  po.ssibilities  now  open 
for  world-wide  expansion  point  to  the  maintenance  of 
present  prices  permanently  or  at  least  for  a  long  period 
of  years.  Between  the  period  of  temporary  and  of  per¬ 
manent  effects  there  may  be  a  alight  dip  in  the  price 
level,  say  a  year  from  now,  but  the  possibility  of  that, 
he  holds,  is  all  the  more  reason  why  business  should 
proceed  now  and  not  wait  a  year  for  the  dip. 

The  conclusion  to  be  drawn  from  this  situation  is  that 
the  sooner  the  business  men  of  the  country  take  the  view 
that  we  are  on  a  permanently  higher  price  level  and 
adjust  themselves  to  it.  the  sooner  will  we  .save  our- 
.selves  and  the  nation  from  the  misfortunes  that  will 
come  if  we  persist  in  our  present  false  hope  of  expecting 
prices  to  come  down,  meanwhile  creating  a  dangerous 
unemployment  situation.  Since  the  armistice,  the  buyers 
of  the  country  have  made  an  unexample<l  attack  upon 
prices  through  their  waiting  attitude,  and  yet  price  re- 
ce.ssions  have  been  insignificant. 

The  clever  man,  Profes.sor  Fisher  concludes,  “is  not 
the  man  who  waits,  but  the  one  who  finds  out  the  new 
price  facts  and  acts  accordingly."  What  applies  to  the 
busine.sB  man  applies  to  Government  officials,  local,  state 
and  national,  who  hold  a  greater  responsibility  just  now 
than  the  individual  business  man,  for  in  their  keeping 
rests  national  stability.  If  they  will  proceed  with  pub¬ 
lic  works,  the  mills  and  the  mines  will  operate,  the  whole 
industrial  fabric  will  be  strengthened,  and  the  ominous 
prospects  of  business  depression  will  disappear. 
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Building  a  Floating  Dry  Dock  in  Well  Laid  Out  Yard 

Cableway  Assisted  by  Whirler  and  Derrick  Car  Keeps  Heavy  Timbers  Ready  for  Carpenter  Crews- 
Large  liand  Saws  and  Cutoffs  Frame  12  x  12’s  Handled  on  Two-Way  Roller  System 

Material  for  the  lO.OOO-ton  floating  dry  dock  forming  the  heart  of  the  material  transportation  systcni 
now  under  construction  at  Galveston,  Tex.,  for  on  the  job.  At  one  end  of  the  yard  a  whirler  derrick 
the  Galveston  Dry  Dock  and  Construction  Co.,  moves  on  a  12-ft.  track  was  set  up  between  the  cableway  and 
through  the  yard  with  order  and  precision.  To  this  the  railway  siding,  and  is  used  to  unload  material  di¬ 
fact  and  to  the  layout  of  the  yard  which  permits  this  rectly  to  skids  under  the  cableway.  The  sawmill  wa> 
ready  hauling  of  material,  is  attributed  much  of  the  placed  at  the  other  end  of  the  lot  between  the  other 
speed  and  efliciency  with  which  the  work  is  being  track  and  the  cableway  at  a  point  opposite  the  four 


T.,AYOTTT  OF  YAUn  WHKUK  FI.OATIXO  HUY  DoPK  IS  BKIN'O  Bfll^T  AT  GALVESTON 


carried  out.  The  dry  dock  consists  of  11  wooden  pon¬ 
toons  each  41  x  110  ft.  in  plan  and  13  ft.  high  which 
are  built  on  four  parallel  ways  and  launched  endwise, 
to  be  tied  together  afterward  by  the  plate-covered  steel 
frames  which  form  the  dry- dock  wings. 

The  ground  selected  for  the  construction  of  the  pon¬ 
toons.  as  shown  in  the  drawing,  afforded  two  railroad 
connections  and  a  wharf.  A  cableway  was  laid  out 
along  the  length  of  the  lot  between  the  railway  tracks. 


ways.  A  derrick  car  unloaded  onto  the  storage  skids 
a  id  platforms  near  the  mill  that  part  of  the  material 
which  required  framing.  Other  material  was  unloaded 
at  the  other  end  of  the  yard  directly  under  the  cable- 
way.  The  storage  piles  were  so  laid  out  that  the 
longest  timbers  required  could  pass  between  them  while 
going  from  the  mill  to  the  derricks  on  the  standard- 
gage  four-wheel  cars  of  the  feeder  tracks.  Each  track 
fee  one  derrick.  As  the  tracks  passed  under  the  cable- 


PANORAMA  FROM  CABLEWAY  TOWER  AT  END  OP  YARD  USED  FOR  BUILDING  PONTOON  UNITS  FOR  A  FLOATING 
DRY  DOCK  E"OR  GALVESTON.  DRY  DOCK  AND  CONSTRUCTION  COMPANY 


wav  the  cars  also  received  material  for  the  derricks  from 
the  cableway. 

The  mill  itself  is  composed  of  two  units,  although 
under  one  roof,  run  by  one  engine  and  fed  by  a  derrick 
car  and  cableway.  Each  unit  consisted  of  a  36-in.  band 
aw  and  a  cutoff,  one  36  and  the  other  42  in.,  and  a 
roller  conveying  system  from  the  storage  piles.  One 
joiner  and  one  rip-saw  .served  both  sides,  and  one  engine 
drove  the  two  lines  of  shafting  W'hich  took  care  of  all 
txiuipment.  Each  side  of  the  mill  supplied  the  derrick 
nearest  it. 

Large  saws  were  used,  as  the  timber  to  be  cut  was 
all  of  large  dimensions.  The  swinging  cutoffs  were 
found  very  useful  in  squaring  ends  and  cutting  lengths, 
while  the  band-saws  were  used  for  bevel  work  where 
the  weight  of  the  piece  to  be  cut  would  permit  maneuver¬ 
ing  at  all  readily.  Extremely  heavy  pieces  were  cut 
with  a  pit-saw  by  hand.  A  box  templet  was  used  to 


nOLLRUS  THAT  HANDRR  HKAVY  Tl.MKKK  AT  SAWMILL. 


Timber  was  stored  in  a  long  pile  under  the  cableway 
and  in  several  piles  around  the  mill.  The  cableway  pile 
held  the  material  for  six  pontoons  w’hen  piled  to  a  height 
of  nine  feet. 

The  skid.s'  away  from  the  mill  were  only  built 
high  enough  to  keep  the  timber  off  the  ground  and  to 
allow  a  chain  to  be  passed  readily  underneath. 

Another  point  that  made  for  smooth,  quick  work  was 
the  fact  that  the  derricks  at  the  ways  were  raised  high 
above  the  pontoons.  The  engine  runners  could  see  di¬ 
rectly  and  at  close  hand  the  placing  of  almost  every 
piece  they  handled.  Free  motion  of  the  boom  is  af¬ 
forded  by  this  elevation,  as  well  as  by  the  use  of  a  single 
stiffleg  and  an  overhead  guy.  One  cable  runs  over  the 
top  of  the  two  derricks  and  on  over  two  masts,  one  at 
each  end,  placed  clear  outside  of  the  area  occupied  by 
the  pontoons.  The  ends  of  this  cable  are  anchored  after 
passing  these  outside  masts.  The  stiffleg  on  each  der¬ 
rick  .secures  the  mast  in  two  directions,  and  the  guy 


THIS  DERRICK  WAS  ARI.E  TO  BUILD  TWO  POXTOOKS 
.SI.Ml'LTANROl’SLY.  EACH  II  x  110  FEET 


get  a  true  cut,  and  the  timber  was  placed  on  a  platform 
to  eliminate  the  necessity  of  a  pit. 

The  platforms  adjoining  the  mill  were  built  of  tim- 
bers  bought  for  the  pontoons  and  used  in  them  at  the 
end  of  the  work.  As  pieces  requiring  but  little  fram¬ 
ing  were  selected,  there  was  little  mill  work  left  to  be 
done  after  the  platforms  were  torn  up.  The  ground 
blocks  and  the  struts  which  sat  on  them  were  the  only 
limbers  bought  for  the  platforms. 

To  facilitate  ea.sy  handling,  the  tops  of  the  mill  plat¬ 
forms,  skids  and  rollerways  were  made  level  with  the 
top.s  of  the  saw  tables.  Rollerways  on  both  sides,  run¬ 
ning  close  to  the  cutoff,  led  from  the  end  of  the  plat¬ 
form  by  the  switch  to  the  end  of  the  pontoon  wavs.  On 
the  .switch  side  two  more  rollerways  were  placed  beside 
the  one  toward  the  center  of  the  mill.  Outside  were 
8-ft.  horses  built  with  cast-iron  rollers  projecting  from 
their  tops,  for  the  purpose  of  conveying  timbers  in  a 
d'rection  across  the  length  of  the  piece.  These  rollers 
overlapped  each  other  in  plan,  so  that  an  8-in.  piece 
would  always  be  on  two  of  them  and  not  edge  between 
the  rollers  and  the  stick.  The  idea  of  these  rollers  was 
obtained  from  work  of  the  Midland  Bridge  Co.  in 
Houston. 


A  HEAVY  TIMBER  LAID  OX  SE\’^ERAL  OF  THESE  ROLLER 
HORSES  I'LACED  SIDE  BY  SIDE  IS  EASILY  M'>VEt) 
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over  tin*  t<)|i  holds  it  iti  the  two  opposite  dimtions,  thus 
s»furiiijr  the  derrick. 

Support  of  the  pontoons  duriiiK  construction  was 
proviiled  at  the  ways  hy  piles  of  hUn-kinK  Pioped  by 
8  X  12-in.  wedj?e.s,  as  shown  in  one  view.  The  tlooritiK 
on  the  bottom  of  the  pontoon  was  then  placed,  and  the 
slidintr  ways  were  .set  and  hlocke<l  aKairist  the  Isittom  of 
the  finished  pontoon.  The  fixed  ways  were  built  of  0 
X  !*-in.  timbers  bolted  tojrether  to  form  a  0  x  18-in. 
piece  with  staKKer«*d  joints.  This  was  laid  flat  on  the 
■  iiplHirtint'  pile  caps.  With  the  blfK-kin^r  snutrl.V  set 
between  the  ways  and  the  I'ontoon,  the  weight  of  the 
latt<‘r  was  delivered  t(»  the  former  l»y  l<K>.seninj?  the 
wedjres  on  top  of  the  blocking  upon  which  the  pontoons 
had  Ixs'ti  built.  In  one  or  two  ca.ses  it  was  nece.ssary 
to  diK  under  these  blocks  and  allow  them  to  settle,  but 
usually  the  wedjres  themselves  moved  readily  enouKh. 
The  upper  or  slidinjr  ways  were  flanged  instead  of  the 
lower  or  fixed  ones,  which  retpiired  less  flange  material, 
as  the  upper  ways  were  the  shorter. 

After  it  was  launched,  but  before  it  was  towed  to  the 
.•issembly  slip,  each  pontoon  was  loaded  with  steel  for 
the  wiiiKS.  The.se  wiiiKs  are  waler-tijjrht  steel  walls 
which  an-  continuous  over  the  several  pontoons,  aiul  .so 
assemble  them  into  a  unit,  the  finished  dry  dock.  A 
joint  is  made  in  the  wiiiRs,  however,  so  that  the  10,000 


lunwii.  or  ni.ooKiNi]  .\n’i>  way.s 


ton  doi  k  may  be  divided  into  two  units,  usinp  four  and 
.seven  pontoons,  re.spectively.  The  framework  of  the 
winjrs  is  erected  by  a  derrick  barjjre  which  also  handled 
the  (uitside  plate.s.  The  inside  plates  are  raised  by  a 
hoist in(r  engine  using  a  line  through  a  block  fastened 
to  the  top  of  the  framework.  A  permanent  compre.s.sor 
plant  was  outfitted  early  .so  .hs  to  supply  air  for  driving 
the  800,000  rivets  used  in  the  wings. 

In  (*rder  to  hold  the  pontoons  firmly  in  the  correct 
position  during  the  placing  of  the  wings,  four  wooden 
trusses  are  b(dte<l  to  the  pontoons,  holding  the  two 
pontoons  being  attached  to  those  already  assembled. 
When  new'  pontoons  are  to  be  attached  the  trusses  are 
moved  ahead. 

The  construction  aiul  assembly  of  the  dry  dock  are 
being  tlt)ne  by  a  Mi.s.souri  Valley  Bridge  and  Iron  Co. 
organization  heailed  by  K.  E  Washburn  as  engineer  in 
charge.  (’.  W.  Cubbage  is  superintendent  on  the  work 
in  the  |H)ntuun-building  yanl,  and  F.  L.  Brock  is  super¬ 
intendent  of  steel  erection.  H.  A.  Treat  is  general 
manager  of  the  Galveston  Dry  Dock  and  Construction 
Co.  The  »lry-<lock  <lesign,  including  assembly  trus.ses, 
was  maile  by  William  T.  Donnelly,  of  New  York. 


Army  Trade  Skill  Tests  Applicubic 
in  Construction 

Half  an  Hour  Tells  Whether  Workman  is  Expert, 
or  Merely  Skilled,  or  Is  a  Novice — 

Clerks  Can  Conduct  Tests 

BV  SIMPLE  oral,  picture  and  performance  tc  is 
any  contractor  or  works  manager  can  detenniu.- 
whether  a  workman  seeking  employmeat  is  an  expert, 
or  is  merely  skilled,  or  is  only  a  novice  in  his  tnul. 
This  is  the  conclusion  which  may  be  drawn  from  the 
experience  obtained  in  classifying  the  men  of  our  iieu 
National  Army,  stated  Col.  Walter  Dill  Scott  in  an 
address  before  the  Chicago  C:hamber  of  (^imnierce, 
Feb.  12,  1919. 

Half  of  the  men  in  a  modern  army  must  be  skilled  at 
.special  trades  in  order  to  perform  their  duties.  I'hc 
new  Army  had,  of  course,  to  avail  itself  of  the  trade 
knowledge  ami  experience  which  recruits  brought  will; 
them  from  civil  life,  since  time  was  not  available  fur 
training  men  in  trade  skill.  To  di.^cover  this  talent 
and  assign  it  where  needed  was  the  task  of  the  Arniv 
personnel  organization,  in  which  Colonel  Scott  served. 

Until  Nov.  11,  1918,  when  the  armistice  went  iidn 
effect,  2r>0,0()0  men  who  had  professed  trade  skill  had 
received  special  trade  tests.  There  had  at  that  time 
been  standardized  71  oral,  12  picture  and  19  perform¬ 
ance  trade  tests,  and  42  additional  picture  te.sts  and 
six  additional  performance  tests  were  in  preparation. 
Some  of  these  main  te.st.s  were  subdivided,  so  that  in 
reality  the  count  was  greater  than  the  figures  given  indi¬ 
cate.  For  example,  there  was  a  test  for  carpenters  and 
an  extension  of  this  test  for  ship  carpenters.  A  single 
test,  or  any  tw'o  tests,  or  all  three  te.sts  were  employed, 
depending  upon  the  man  or  upon  the  trade. 

Oral  tests  consisted  of  a  series  of  weighted  iiiies- 
tions.  If  the  applicant’s  answers  counted  le.ss  than  IT) 
points  he  was  graded  among  the  novices;  if  they  counted 
from  Ifi  to  31  points  he  was  graded  among  the  ap¬ 
prentices;  if  they  counted  from  32  to  fif)  points  he  was 
graded  as  a  journeyman;  and  if  they  counted  over  rif) 
points  he  was  graded  among  the  experts.  Every  (pies- 
tion  w'as  written  and  had  to  be  put  as  written;  it  could 
be  repeated,  but  its  wording  could  not  be  changed  in 
the  repetition.  Thus  the  test  could  be  conducted  by 
any  intelligent  clerk,  after  a  little  training. 

Performance  tests  were  equally  simple.  If  a  car¬ 
penter,  for  example,  the  man  received  a  rough-sawed 
2x4  in.  timber,  say  2  ft.  long,  to  fashion  according  to 
a  blueprint  plan.  This  print  called  for  one  end  to  he 
beveled,  a  dove-tail  morti.se  to  be  cut  in  the  opiiosite 
end,  all  four  sides  to  be  dre.ssed,  etc.,  all  to  the  exact 
dimensions  shown.  All  the  tools  necessary  for  the 
work  were  provided,  and  a  time  was  set  for  completing 
the  job.  At  the  end  of  the  period  set,  the  work  was 
examined,  and  by  its  approach  toward  completion  and 
its  quality  and  exactness  the  man  was  rated  as  an  ex 
pert,  a  journeyman  or  an  apprentice  in  .skill,  or  merelv 
as  a  novice.  In  the  same  way  a  blacksmith  was  re¬ 
quired  to  make  to  blueprint  a  simple  eyehook,  using 
two  pieces  of  metal  so  that  his  skill  in  welding  w'ould 
appear.  As  in  the  case  of  the  carpenter,  all  needed  tools 
were  provided  and  a  time  limit  was  set. 


Picture  tests  were  intended  to  show  the  man’s 
ktiowledjfe  of  the  tools  of  his  trade.  If  he  were  a 
hill  t  shoer  u  lurtre  card  on  which  were  pictured  ten  or 
dozen  iiumliered  tools  and  articles  commonly  used  in 
horse-shoeing  was  shown  him.  He  was  asked  to  name 
.S'o.  1,  N'>.  2,  and  so  on  and  was  marked  on  the  ac¬ 
curacy  and  precision  of  his  designation  of  the  tools  and 
articles.  Precision  of  definition  was  held  important. 
For  example,  if  picture  No.  5  showed  clinch  tongs,  it 
was  reasoned  that  anyone  could  answer  “tongs,”  hut 
only  a  man  who  knew  about  horseshoeing  would  an¬ 
swer  “clinch  tonga.” 

An  average  of  about  fit)  min.  per  man  was  reiiuired  to 
make  the  tests.  To  d-*termine  how  and  where  to  place 


-hv.  men,  job  analyses  were  made.  These  gave  for  each 
department  of  the  Army  (he  numl)er  and  kind  of  skilled 
men  needed,  and  designated  the  degree*  of  expertnes.- 
re<|uired  for  each  position.  The*  task  of  fitting  the  man 
to  the  position  was  then  comparatively  certain. 

Trade  tests  only  have  been  mentioned;  as  a  matter 
of  fact,  classification  by  similar  methods  was  made  of 
3,3(55, 000  enlisted  men  and  l'J4,()0()  commissioned  of¬ 
ficers.  When  the  war  stopped,  stated  Colonel  Scott, 
"the  work  was  well  under  way,  ami  in  another  year  we 
should  have  had  u  real  army  in  which  we  would  have 
known  the  capacities  of  the  men  and  the  positions  in 
which  men  of  these  capacities  were  needed.  The  proce.ss 
is  equally  applicable  to  any  kind  of  business.” 


Side  Launching  a  Concrete  Lighter 

After  ('oncreting.  Boat  Ih  Lowered  to  Four  Sliding 
Wa>H  by  Jacks  and  Is  Launched  by 
Releasing  End  Cables 

C^ONCIIETE  lighters  11*2  ft.  long,  114  ft.  deep  and  of 
>  :{  l-ft.  beam,  weighing  about  600  tons,  have  been 
launched  sideways  at  the  yard  of  the  Aberthaw'  Con¬ 
struction  Co.,  at  Providence,  R.  I.  The  construction 
(if  the  lighters  was  de.scribed  in  Kngincerint]  Newa- 
lUcord  of  Oct.  7,  1918,  p.  704. 

Four  pairs  of  launching  ways  were  placed  under  each 
lighter,  the  ways  being  built  at  mean  high-water  level, 
with  the  outer  ends  just  awash  at  high  tide,  and  the 
area  immediately  in  front  of  the  ways,  100  x  130  ft., 
was  dredged  out  to  a  depth  of  4  ft.  The  ways  are 
set  at  an  incline  of  11  in.  in  12  in.  and  are  built  of 
12  X  12-in.  yellow  pine,  dre.ssed  smooth  on  the  top 
and  re.sting  on  sills  laid  in  trenches,  the  outer  end 
being  siipiHirted  on  piling.  Each  pair  of  ways  is  9  ft. 
wide,  outside  measurement,  and  the  pairs  are  set  at 
an  interval  of  24  ft.  between  centers.  Across  each 
pair  of  ways,  under  each  longitudinal  bulkhead  and  in 
the  center  of  each  water-tight  compartment,  was  placed 
a  yclldw-pine  slider  which  carried  the  w'edges  and 
blocking. 

The  outer  unit  of  each  pair  of  ways  at  either  end 


O.VK  KNO  OK  rONrUKTK  TIAnOK  ABOUT  TO  BK 
UrVll.VCMICO.  .SIloW'l.NO  CJtAlU.IO  A.N’L)  TUIUUKU 


of  the  lighter  constituted  the  trigger  way,  being  ex¬ 
tended  to  the  rear  and  capped  with  a  piece  of  yellow 
liine  to  afford  a  bearing  surface  for  the  base  of  jacks 
which  .served  to  start  the  ve.s.sel  on  the  ways.  The 
trigger  ways  were  reinforced  by  two  1-in.  round  ateel 
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bars  fitted  with  turnbuckles  and  running  back  to  dead- 
men  which  also  served  to  anchor  the  block  and  tackle 
which  formed  part  of  the  releasing  gear. 

Under  the  lighter  at  either  end  was  placed  a  cradle 
of  10  X  lO-in.  yellow  pine  fitted  with  an  eye  at  one 
end  and  at  the  other  a  lip  which  set  against  the  side 
of  the  barge,  the  shoe  being  held  snugly  against  the 
bottom  of  the  lighter  by  a  i-in.  wire  rope  running  up 
to  the  deck.  On  the  under  side  of  the  shoe  is  a  recess 
to  take  a  strut  running  down  to  the  trigger  bar,  which 
was  a  piece  of  10  x  10-in.  oak;  the  outer  end  of  this 
was  fastened  to  a  deadman  by  a  manila  rope  6  in.  in 
circumference,  doubled  and  made  taut  by  means  of  a 
block  and  tackle  attached  to  the  deadman  in  the  rear 
of  the  launching  way.  The  block  is  connected  to  the 
6-in.  cable  by  a  double  strand  of  4-in.  manila  rope 
pa.Hsing  over  the  cutting  block.  From  the  outer  side 
of  the  trigger  a  dog  shore,  8x8  in.,  butted  against  the 
piling  on  the  outer  end  of  the  launching  way.  Directly 
under  the  side  of  the  barge  was  placed  a  tumbling  block, 
beveled  at  either  end;  this  fell  clear  when  the  lighter 
started  down  the  ways. 

When  the  concreting  had  been  completed  the  barge 
was  jacked  up  on  building  movers’  jacks,  carried  on 
railroad  ties  on  either  side  of  each  launching  way,  and 
the  formwork  was  removed.  The  barge  then  was  low¬ 
ered  to  the  blocking  on  the  sliding  ways.  From  this 
point,  .the  barge  was  kept  in  place  on  the  ways  by  the 
cradle  .shown,  the  strain  being  taken  by  the  manila 
cables  attached  to  the  trigger  bars. 

A  few  turns  on  the  jacks  .served  to  loosen  the  ship 
on  the  sliding  way.s,  and,  the  signal  being  given,  the 
releasing  gear  was  severed  simultaneously  at  the  two 
cutting  bloc'ks.  The  resistance  of  the  vessel  striking  the 
water  broadside  was  sufficient  to  arrest  the  momentum, 
no  rope  stops  being  necessary. 


Vol.  82,  .\o.  12 

year’s  study  indicated  that  equally  good  results  uvro 
obtained  by  the  u.se  of  hypochlorite  alone.  For  examp  e 
the  total  bacteria  and  the  B.  coli  removal  with  apolioa- 
tion  of  0.05  ppm.  available  chlorine,  bleach  compared 
with  chloramine,  was,  respectively,  for  bacteria  7! 
and  74%,  and  for  B.  coli  98%  and  96%.  The.se  result^ 
indicated  that  the  co.st  per  unit  of  available  chlorine 
applied  for  chloramine  was  double  that  of  hypochlont, 
alone,  since  the  ammonia  cost  four  times  as  much  as 
the  hypochlorite,  and  the  relative  amounts  of  each  ap¬ 
plied  were  in  the  inverse  ratio  of  one  to  four.  This 
ratio  was  indicated  by  the  experiments  to  be  the  corns  t 
ratio,  the  formation  of  chloramine  being  shown  by  a 
decidedly  larger  amount  of  free  chlorine  in  the  treated 
water  than  when  bleach  alone  was  used. 

An  important  point  brought  out  in  the  paper  was 
that  a  given  amount  of  available  chlorine  applied,  and 
found  by  analysis  to  be  actually  in  the  water,  did  the 
same  work — that  is,  percentage  removal  of  bacteria 
and  of  B.  coli — at  all  temperatures,  winter  or  summer, 
from  32°  F.  to  76°  F.  Another  point  to  be  emphasized 
is  that  very  small  amounts  of  available  chlorine  may  he 
effective  in  waters  of  low  mineral  and  organic  content. 

The  paper  and  discussion  following  brought  out  the 
fact  that  chloramine  cannot  safely  be  used  except  where 
there  is  very  strict  laboratory  control,  since  otherwise 
the  hypochlorite  and  the  ammonia  are  likely  to  re¬ 
sult  in  a  variety  of  reactions  and  compounds,  de¬ 
pending  chiefly  upon  the  proportion  of  chemicals  applied 
and  the  strength  of  the  solutions. 

New  Tension  Joint  for  Wood  Truss 

Y  APPLYING  a  type  of  tension  joint  common  to 
certain  kinds  of  cabinet  work  to  wood  trusses, 
Elwyn  E.  Seelye,  consulting  engineer,  New  York  City, 
has  made  possible  the  framing  of  a  truss  in  wood  with¬ 
out  the  use  of  special  plates,  beveled  washers,  long 
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Chloramine  Tried  by  New  York  City 

The  application  of  the  chloramine  process  to  the 
somewhat  polluted  water  of  Esopus  Creek  before 
it  goes  into  the  Ashokan  rdhervoir  at  the  head  of  the 
Catskill  Aqueduct  was  described  at  the  February 
meeting  of  the  New  York  Section  of  the  American 
Water-Works  Association  by  Dr.  Frank  E.  Hale,  di¬ 
rector  of  lalxiratories  of  the  Department  of  Water 
Supply,  New  York  City. 

Although  the  water  from  the  Ashokan  reservoir  has 
a  long  period  of  storage  and  is  subjected  to  treatment 
with  liquid  chlorine  before  it  reaches  New  York  City, 
chlorination  of  the  water  of  Esopus  Creek  before  it 
reaches  the  re.servoir  was  considered  desirable.  This 
was  decided  on  in  1917  as  soon  as  control  of  the  Catskill 
watershed  was  taken  over  by  the  department.  Local 
conditions  prevailing  at  that  time  led  to  the  adoption 
of  hypochlorite  instead  of  liipiid  chlorine  for  the  Esopus 
Creek  water.  Immediately  upon  introduction  of  the 
h\'pochlorite  (0.4  ppm.)  complaints  were  received  that 
the  water  was  killing  trout  in  the  creek.  This  led 
to  trial  of  the  chloramine  process  (ammonia  u.sed  with 
the  hvpochlorite),  in  an  attempt  to  reduce  the  amount 
of  chlorine  and  sludge.  A  material  reduction  in  the 
unit  rate  of  free  chlorine  applied  (from  0.4  to  0.1 
ppm.)  was  found  to  be  possible,  with  good  bacterial 
results  and  elimination  of  the  fish  problem,  but  the 
comparison  of  results  obtained  throughout  more  than  a 


1.0WKR  SHOWS  TYPIOAI.  KRA.MKP  JOINT 

Iwlts,  keys  or  complicated  mortices.  The  joint,  shown  in 
the  upper  part  of  the  cut,  consists  of  a  central  bolt 
seated  against  the  sides  of  through  holes  in  the  truss 
members.  Comparison  with  the  usual  type  of  truss 
framing  is  made  in  the  two  drawings. 
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Fabricated  Ship  Construction  at  Bristol  Yard 


Plant  and  Operating  System  Closer  to  Precedent  Than  Those  of  Other  Agency  Yards — Reinforced- 
I’lincrete  Shipways  Flush  with  Ground — Tower  Jib  Cranes  Traveling  On  Trestles — Pre-Assembly  Practice 


f' ABKICATED-SHIP  construction  at  the  Bristol 
r  yard  of  the  Merchant  Shipbuilding  Corporation 
involves  fabricating  about  17%  of  the  hull  material 
in  the  yard  shop.  The  working  system,  therefore. 
iilTer.s  radically  from  that  of  Hog  Island  and  Newark 
Bay.  the  two  other  original  agency  yards  of  the 
Kniergency  Fleet  Corporation.  Of  these  two,  the  for- 
m  e  r  was 
planned  for 
1  0  0  '■f  and 
the  latter  for 
about  95'"^ 
bridge  -  .shop 
f  a  b  r  ication, 
a  s  compared 
with  the  83 
of  Bristol.  In 
the  planning 
of  the  Mer¬ 
chant  yard 
this  condition 
exerted  a  con¬ 
trolling  influ¬ 
ence,  and  led 
to  c  1  0  s  e  co¬ 
ordination  of 
shop  and 
berths.  In 
this  as  well 
as  in  most 
other  points 
of  layout, 
shipyard  pre¬ 
cedent  w  a  3 
largely  ad¬ 
hered  to.  Fur¬ 
thermore,  the 
derricks 
which  at  the 
other  fabri¬ 
cating  yards 

recall  the  bridge  erector  are  not  found  at  Bristol;  in 
their  place,  traveling  tower  derricks  are  provided  for 
the  ship-erection  service. 

included  in  the  work  fabricated  in  the  shipyard 
punch  shop  are  the  following  main  items:  All  furnaced 
plates  (in  ends  of  shell  as  well  as  in  keel  and  at 
knuckle),  all  bent  frame.s,  bottom  angles  on  floor  frames 
in  forward  and  after  sections,  margin  angles  and  web 
frames  outside  of  the  parallel  body,  frames  and  floors 
in  peak,  deck  stringer  angles  at  ends,  ventilators  and 
miscellaneous  material.  The  work  involved  is  estimated 
to  cover  about  40%  of  the  total  fabrication  work  re¬ 
quired  for  the  ship.  The  division  was  based  on  the 
desire  to  allot  to  the  bridge  shops  only  that  work 
which  they  could  do  most  economically  with  their  ex¬ 
isting  equipment.  Accordingly,  of  the  bridge-shop 
material  about  90%  is  either  multiple-punched  or  rack- 
punched,  and  only  about  10%  single-punched. 

To  facilitate  the  outside  fabrication  as  much  as  pos¬ 
sible,  the  Merchant  designers  developed  a  transverse 


section  of  the  9000-ton  ship  which  was  to  be  built 
showing  typical  tran.sverse  rivet  spacing,  from  which 
the  shop  men  could  set  up  their  multiple  punches  direct. 
Pole  templets  for  the  longitudinal  spacing  of  the 
multiple-punch  rack  could  also  be  made  from  a  drawing 
direct.  The  Merchant  shop  made  templets  only  for  the 
ends  of  the  ship  where  the  plates  could  not  be  multiple- 

punched  ;  for 
this  work  it 
furnished  the 
bridge  com¬ 
pany  with 
one  set  of 
templets, 
which  were 
then  copied 
at  the  bridge 
shop  to  pro¬ 
vide  templets 
for  the  vari¬ 
ous  plants  at 
which  the 
steel  w  a  s  to 
be  fabricated. 
Rolled’  plates 
for  the  mold¬ 
ed  ends  of 
the  ship  are 
punched  at 
the  bridge 
shop  hut  are 
not  rolled,  so 
that  they  can 
be  shipped 
flat;  the  roll¬ 
ing  is  done  in 
the  yard 
shop.  Con¬ 
venience  i  n 
shipping  also 
dictated  the 

limit  to  which  pre-assembly  of  parts  at  the  bridge  shops 
was  carried.  It  is  stated  by  officials  that  except  for 
shipping  rea.sona  it  would  be  possible  to  do  approxi¬ 
mately  twice  as  much  riveting  in  the  bridge  shop.  Ac¬ 
cording  to  the  contract  division  of  the  work,  the  bridge 
shops  drive  about  100,000  rivets  out  of  a  total  of  625,000 
in  the  hull. 

The  general  scheme  indicated  by  the  preceding  was 
worked  out  for  executing  an  order  of  the  Emergency 
Fleet  Corporation  to  build  40  steel  cargo  ships  of  about 
9000  tons  dead-weight  carrying  capacity.  This  order 
was  subsequently  increa.sed  to  60  ships  of  the  same 
size.  The  contract  time  for  completion  of  the  order 
is  about  two  years  from  September,  1917,  when  the 
contract  was  executed.  Twelve  shipways  were  laid  out 
to  carry  this  program  through. 

Character  of  Ship  Design — Simplification  of  the 
design  of  the  ship  to  adapt  it  to  bridge-shop  fabrication 
was  not  carried  so  far  by  the  Merchant  Shipbuilding 
Corporation  as  by  the  two  other  agency  yards  which 


FIG.  1.  MATERlAl,  FROM  \V.\Y-ilKAr>  TRACK  l.S  PLACED  BY  TOWER  CRANES— 
PARALLEI,  MIDDLE  BODY  .M.AKES  FABRU'ATION  EASY 
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began  work  at  the  same  time.  The  vessel  is  of  the 
ordinary  transverse-framed  type  with  frames  spaced 
generally  27  in.  The  bottom  has  a  small  amount  of 
dead  rise;  the  sides  are  vertical  to  the  upper  deck,  but 
the  bridge  sides  have  6-in.  tumble-home.  For  easier 
fabrication,  the  parallel  middle  body  was  made  very 
long,  50%  of  the  length  of  the  vessel,  and  the  full 
decks  were  made  flat  (without  sheer),  sheer  being 
given  only  to  the  forecastle  and  poop  deck  and  the  bul¬ 
warks.  Transversely,  the  second  deck  has  no  camber, 
while  the  upper  deck  and  the  decks  above  have  a 
straight  pitch  of  13i  in.  to  the  center  line  amid.ships. 
The  floors  are.  in  general,  alternately  solid  and  bracket 
floors,  the  latter  made  of  7-in.  channel  frames  with 
brackets  at  the  center  line  and  at  the  margin  plate. 
The  margin  of  the  tank  stop  is  turned  down  normal 
to  the  shell,  and  the  floors  here  have  no  bent  parts. 


Shipbuilding  Plant  Compactly  Grouped — In  the  lav- 
out  of  the  shipyard,  which  was  briefly  sketched  in 
advance  of  construction  in  Engineering  News-Ricurd 
of  Jan.  3,  1918,  p.  12,  the  important  role  assigned  to 
the  yard  shop  finds  expression  in  unusually  close  group¬ 
ing  of  the  berths,  and  of  shop  and  berths.  The  principal 
character  of  the  layout,  Fig.  2,  was  determined  by 
certain  local  conditions,  skilfully  utilized  by  the  de¬ 
signers  to  secure  economy  of  construction. 

A  manufacturing  plant,  the  works  of  the  Standard 
Cast-Iron  Pipe  and  Foundry  Co.,  stood  on  the  site,  and 
two  of  the  main  foundry  buildings  of  the  plant  were 
adaptable  for  use  as  the  fabricating  shop  of  the  ship¬ 
yard.  These  were  long,  narrow  buildings  standing  end 
to  end  in  a  line  parallel  to  the  river  bank  and  about 
400  ft.  back  of  the  water;  by  a  short  connection  between 
their  adjoining  ends  they  could  be  transformed  into  a 
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tHOiiomy.  Since  me  piani  was 
built  at  the  cost  of  the 
Kniergency  Fleet  Corporation, 
only  such  expenditures  were 
warranted  as  were  necessary 
to  create  a  shipbuilding  plant 
of  the  desired  capacity  in  the 
shortest  possible  time.  How¬ 
ever,  as  the  site  gave  ideal 
opportunity  for  the  construc¬ 
tion  of  concrete  ways,  and  the 
development  of  the  necessary 
shop  buildings  was  facilitated 
by  the  existing  buildings  of 
the  pipe  foundry’,  a  shipyard 
of  permanent  character  re¬ 
sulted  quite  naturally.  Ac¬ 
cording  to  the  officials  of 
the  company,  the  concrete 
slab  ways  have  proved  entirely  successful  during  the 
year  of  operation  since  shipbuilding  .started,  early  in 
the  spring  of  1918,  There  has  been  no  settlement  or 
other  injury,  and  the  construction  has  met  all  other 
service  requirements. 

In  design  the  ways  are  composite  (Fig.  4),  consisting 
in  part  of  concrete  slabs  4  ft.  thick  by  38  ft.  wide,  and 
in  part  of  reinforcted-concrette  beams  supported  by 
concrete  piles.  This  is  the  typical  construction  above 
high-water  mark.  Below  high  water  the  ways  are 
timber — wood  piles  with  transverse  wooden  caps  ac¬ 
commodating  not  only  the  keel  blocks  and  the  launching¬ 
way  stringers  but  also  abutments  for  the  lateral  shores 
of  the  standing  ways.  The  sloping  ground  of  the  bank 
required  but  little  grading  to  adjust  it  to  the  launching 
slope,  and  the  ways  were  therefore  constructed  flu.sh 
with  the  graded  ground  surface. 

On  account  of  the  limited  .space  between  the  shop 
building  and  the  river,  it  was  necessary  to  set  the  ways 
at  an  angle  to  the  shore  line  in  order  to  accommodate 
the  400-ft.  ship  length  and  have  room  for  tracks  and 
way-head  storage  .space.  This  skew  arrangement  proved 
advantageous  in  enabling  the  ship-erection  cranes  to 
reach  the  supply  tracks  better  than  would  have  been 
the  case  with  ways  set  square  to  the  shore.  The 
combination  of  skew  and  ground  slope  resulted  in  a 
slightly  stepped  profile  in  section  parallel  to  the  shore, 
there  being  a  step  2  ft.  high  from  each  way  to  its 
neighbor;  this,  however,  does  not  affect  the  shipbuild¬ 
ing  operations. 

While  most  of  the  other  fabricating  yards  adopted 
fixed  derricks  for  their  shipbuilding  machines,  Bristol 
cbo.se  traveling  cranes;  and,  in.stead  of  having  longi¬ 
tudinal  supply  tracks  between  the  ways  to  distribute 
material  along  the  length  of  the  ship,  it  has  tracks 
across  the  head  of  the  ways  only.  From  these  tracks 
all  material  is  handled  down  along  the  berths  by  cranes. 
Omitting  tracks  between  the  w'ays  made  it  possible  to 
group  the  shipbuilding  berths  very  compactly,  as  the 
plan.  Fig.  2,  indicates. 

For  each  shipway  two  shipbuilding  cranes  were  pro¬ 


FIG.  3.  SHirnni.DING  CRANES  AT  BRISTOL.  TRAVEL.  ON  TRE.STL.ES 


vided,  placed  as  may  be  seen  in  the  view.  Fig.  3. 
Revolving  jib'cranes  (Fig.  5)  of  the  type  built  by  the 
Terry  Manufacturing  Co.,  of  New  York,  which  had  al¬ 
ready  found  use  in  several  shipyards,  were  chosen  as 
the  most  suitable  for  the  pre.sent  service.  Nine  ways 
are  equipped  with  these  cranes.  They  have  92-ft.  booms, 
and  can  lift  five  tons  at  extreme  reach  and  15  tons  at 
54-ft.  reach  (hook  at  center  line  of  .ship).  The  three 
northerly  ways,  however,  are  equipped  with  locomotive 
cranes  of  turntable  type,  six  of  which  were  available 
for  service  earlier  than  the  Terry  cranes.  The.se  ma¬ 
chines,  of  the  Brown  Hoisting  Machinery  Co.’s  design, 
have  72-ft.  booms  and  can  lift  15  tons  at  about  40-ft. 
reach.  To  make  the  maximum  lifting  capacity  avail¬ 
able  practically  at  center  line  of  ship,  the  ways  in 
(juestion  were  spaced  86*  to  97  ft,,  instead  of  108  ft., 
as  are  the  others. 

Trestle  supports  for  the  travelers  were  necessary  to 
give  a  level  track,  and  it  was  considered  desirable  that 
the  cranes  should  travel  on  an  elevated  track  for  their 
entire  length.  The  inshore  end  of  the  trestle,  therefore, 
was  made  high  enough  to  give  clearance  for  trucking 
underneath  the  bracing.  Trucking  roads  or  pas.sage- 
ways  were  at  one  time  contemplated,  but  they  were 
discarded  in  the  final  development  of  the  plan.  The 
space  under  the  trestles  is  in  part  occupied  by  service 
buildings,  and  in  part  used  for  storage  of  material 
awaiting  erection,  though  most  such  material  is  held  in 
racks  or  piled  at  the  head  of  the  way. 

On  account  of  the  angle  between  the  supply  tracks 
and  the  crane  runway,  all  the  cranes  are  able  to  take 
material  from  cars  on  the  supply  tracks.  Further¬ 
more,  on  all  the  ways  except  the  one  at  the  north  end 
of  the  group,  four  cranes  can  be  concentrated  on  one 
ship.  According  to  the  yard  authorities,  the  crane 
equipment  has  proved  to  be  ample  in  capacity  for  all 
requirements. 

Storage  Facilities — As  material  fabricated  at  the 
bridge  shops  could  not  reach  the  yard  in  such  .sequence 
in  timing  as  to  enable  the  berths  to  be  supplied  direct 
from  incoming  cars,  storage  was  a  vital  feature,  and 
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ihe  subject  receivtHi  thorough  study  iu  connection  with 
the  yard  workiiiK  system.  The  development  of  storage 
at  Hristol  with  reference  to  the  .system  of  scheduling. 
routiiiR  and  kcepiiiK  track  of  material  was  di.scussed 
in  Engineerino  Netcs-Iiecord  of  Jan.  2,  1919,  p.  26,  and 
drawinRS  showinj?  the  arraiiRement  of  the  main  storatre 
yard  were  there  shown.  The  oriRinal  fabricated  storaRe 
yard  was  about  200  x  800  ft.,  but  it  has  .since  been  en- 
larRed.  At  present  the  main  yard  for  storiiiR  bridRe-shop 
material  is  .'loO  x  2200  ft.,  and  an  extension  of  about 
one-third  this  size  has  l)een  provided  for.  Raw  material 
required  by  the  plate-and-ariRle  shop  is  stored  sep¬ 
arately  in  a  narrow  yard  (100  x  1200  ft.)  alouR  the 
back  of  the  shop  buildimr.  The  main  storaRC  yard 
comprises  three  parallel  bays,  96  ft.  wide.  Each  bay 
is  provided  with  two  Rantry  bridRes  equipped  with 
two  10-ton  trolleys  apiece.  Material  cars  run  down 
the  bay  on  two  standard-RaRe  tracks  set  off  center  of 
the  width  of  the  bay.  Material  is  piled  either  side 
of  the  tracks,  in  allotted  areas  each  about  20  ft.  Iohr 
in  the  direction  of  the  tracks. 

The  storaRe  yard  is  laid  out  with  a  definite  .space 
assiRiied  to  each  piece  in  the  ship.  The  problem  of 
layinR  it  out  depended  on  the  number  of  pieces  rather 
than  on  the  tonnaRe  involved,  the  latter  being  simply  a 
matter  of  hiRher  pilinR. 

In  the  operation  of  the  plant  the  storaRe  facilities 
are  of  central  importance,  because  the  whole  system 
has  been  w*)rked  out  to  provide  storage  intermediate  be¬ 
tween  shop  and  ship,  and  to  avoid  working  direct  from 
shop  to  ship  in  any  department. 

Shop~to~Storage-to-Ship  Sputem — Incoming  cars  of 
material  fabricated  at  the  outside  bridge  shops  run 
directly  into  the  main  .storage  yard,  and  are  there  un¬ 
loaded,  and  the  material  is  placed  in  its  allotted  storage 
space  by  the  gantry  cranes.  An  es.sential  piece  of  work 
at  this  point  is  painting  the  erection  mark  on  each 
piece,  the  shop  marks  chosen  by  the  bridge  shops  for 
their  convenience  l)eing  different  from  the  ship  erection 
marks.  From  storage,  material  is  drawn  on  requisi¬ 
tions  by  any  one  shipway,  according  to  the  needs  of  the 
day. 

Material  fabricated  in  the  yard  shop  is  in  part  also  pre-assembly  to  a  remarkable  extent.  An  a 
worked  through  storage,  in  order  to  render  the  opera-  100  x  700  ft,  was  provided  at  the  start, 
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later  increased  to  a  length  of  1300  ft.  In  addition,  a 
space  at  the  end  of  the  plant  north  of  the  ways  was 
availal)le  for  assembly  work. 

Facilities  for  supplying  and  handling  material  and 
suitable  tool  equipment  are  features  of  the  largo  as¬ 
sembly  yard.  This  yard,  at  one  end  of  the  fabricatod- 
storaye  yard,  is  spanned  by  a  gantry  like  tho.se  of  the 
storage  yard,  but  has  only  one  longitudinal  track.  Air- 
outlet  manifolds  are  placed  along  the  aides  at  about 
2((-tt.  centers.  For  the  smaller  work,  such  as  that  on 
web  frames  and  stringers,  a  shelter  shed  about  40  x 
1(1  ft.  is  provided  in  the  center  of  the  bay,  with  two 
air-operated  bull  riveters.  All  other  riveting  is  done 
by  pneumatic  hammers. 

The  larger  parts  that  go  through  aa.sembly,  in  its 
present  development,  are:  All  deck  houses,  shaft  tun¬ 
nels,  bulkheads,  the  complete  fantail  with  part  of  its 
plating,  and  the  entire  keelson  with  the  Hat  keel  riveted 
to  it  in  lengths  of  GO  to  100  ft.  The  splices  between 
lhe.se  keel  sections  are  ready  reamed  for  final  assembly 
on  the  keel-blocks.  The  bow  section  of  the  keel  is 
assembled  with  attached  frames.  The  heaviest  members 
are  the  large  bulkheads  and  deck  houses,  weighing  25 
tons;  these  are  handled  by  two  cranes.  They  are  a.s- 
sembled  in  the  as.sembly  space  north  of  the  raw-material 
yard,  and  when  completed  are  loaded  on  cars  by  locomo¬ 
tive  cranes  and  shifted  along  to  points  within  reach  of 
the  berth  cranes. 

In  this  .same  assembly  space  the  fitting  up  and 
assembling  of  the  keel  and  keelson  girder  are  carried 
on.  The  assembled  keel  is  set  up  on  horses  for  the  full 
Ungth  of  the  .ship,  riveted  complete  in  sections  GO 
to  100  ft.  long,  and  the  splices  between  .sections  are 
reamed  ready  for  riveting  on  the  keel-blocks. 

This  process  is  carried  still  further  in  the  case  of 
the  l)ow  section  of  the  keel,  where, 
for  a  length  of  11  frames  back  of  the 
stem,  the  lower  pieces  of  the  frames 
are  riveted  to  the  keelson  girder  in 
the  assembly  yard,  thus  making  a  / 

single  erection  piece  out  of  nearly  / j 

.‘10  separate  shop  pieces.  / 

A  still  further  extension  of  pre-  /  /  , 

as.sembly  is  contemplated  by  the  cor-  /  /  / 

poration.  I).  D.  Smith,  a.ssistant  /  j  U 

general  manager,  .says  it  is  expected  ^ _ f 

that  ultimately  something  like  40% 

of  the  hull  weight  will  be  involved  in 

the  pre-assembly  work.  This  will  e 

mean  a  largely  increased  amount  of 

shop  riveting.  ^ 

Supply  Racks  at  Head  of  Ways —  ‘  —  ^ . 

Ship  erection  is  carried  on  from  a  |  I! 

small  way  storage  at  the  head  of  the  » 

way,  ami  not  from  the  supply  cars  b  b 

direct.  Steel  plate-racks  are  orovided  '  i. 


work.  Along  the  river  front  a  timbt'r  wharf  1150  ft. 
long  gives  berthing  space  for  three  vessels  engaged  in 
outfitting.  Traveling  on  a  track  laid  on  this  dock  is 
a  large  GO-ton  lulfing-jib  crane  capable  of  doing  all 
the  heavy  hoisting  work  in  placing  boilers  and  ma¬ 
chinery  on  the  ship.  This  crane  was  described  in 
Engineering  News-Record  of  Nov.  21,  1918,  p.  9:17. 
It  is  to  be  supplemented  for  lighter  work  by  a  quick- 
moving  crane,  on  the  .same  tracks.  This  will  have  15 
tons  capacity  at  54  ft.,  and  5  tons  at  100-ft.  radius. 

In  the  case  of  the  ships  built  at  the  Merchant  yard 
up  to  the  pre.sent,  the  boilers  and  turbines  have  been 
set  in  place  before  launching,  and  it  is  intemled  to 
continue  this  practice  .so  long  as  the  machinery  supply 
keeps  ahead  of  ship  construction,  though  the  fitting- 
out  crane  equipment  is  capable  of  .setting  all  machinery 
at  the  fitting-out  dock.  The  boilers  of  the  Merchant 
ships  are  relatively  light.  If  nece.s.sary  to  in.stall  Scotch 
boilers,  however,  they  would  have  to  be  handled  at  the 
fitting-out  dock.  This  was  one  reason  for  the  GO-ton  loud 
capacity  of  the  fitting-out  crane. 

The  principal  oHicials  of  the  Merchant  Shipbuilding 
Corporation  are  R.  II.  M.  Robinson,  president;  W.  T. 
Smith,  vice-president;  G.  C.  Thayer,  general  manager, 
and  D.  D.  Smith,  assistant  general  manager,  H.  E. 
Frick  is  the  authorized  repre.sentative  at  the  plant  for 
the  Emergency  Fleet  Corporation. 
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The  Construction  Division  of  Our  Army:  Operation 
and  Maintenance  Functions 

Organized  in  Eight  Sections — Each  Completed  Project  in  Charge  of  Utility  Officer — Plea  for 
Continuance  as  Independent  Unit  of  Military  Establishment 

By  George  W.  Fuller 

Consulting  Engineer,  New  York  City 


IN  A  previous  article,  in  Engineering  News-Record 
of  Feh.  27,  1919,  p.  416,  the  writer  sketched  the  de¬ 
velopment  which  established  the  Construction  Division 
of  the  Army  as  an  independent  organization  reporting 
directlv  to  the  General  Staff.  The  magnitude  of  the 
work  was  set  forth,  and  some  stress  was  laid  on  the 
type  of  the  responsible  organization,  embodying  as  it 
does  the  experience  and  personnel  of  numerous  suc¬ 
cessful  civilian  concerns. 

In  the  present  article,  the  writer  endeavors  to  por¬ 
tray  briefly  the  organization  of  the  Building  Division 
and  also  to  set  out  both  the  work  and  the  organization 
of  the  Operating  and  Maintenance  Division.  This  more 
detailed  description  of  those  two  branches  of  the  Con¬ 
struction  Division  is  of  general  interest  both  from  the 
subject  matter  itself  and  the  bearing  which  it  has  on 
the  important  question  of  preserving  the  division  as 
an  adequate  entity  and  with  a  personnel  commensurate 
with  the  work  still  to  be  performed.  There  will  be  set 
forth  in  a  later  issue  some  maintenance  costs  and  other 
operating  data  of  interest  to  engineers  engaged  in  the 
utility  field. 

Organization  of  the  Building  Division 

The  principal  .scheme  in  the  organization  of  the 
Building  Division  is  the  separation  of  the  construction 
work  into  six  groups  or  sections,  each  under  the  direc¬ 
tion  of  a  section  chief  whose  work  embraces  one  or 
more  types  of  projects.  For  example,  one  section  chief 
handles  all  ordnance  work,  another  warehouse  and 
terminals,  another  camps  and  cantonments,  and  so  on; 
each  section  chief  has  four  general  assisting  units,  con¬ 
sisting  of  an  engineering  unit,  an  administrative  unit, 
a  materials  expediting  unit  and  the  unit  in  charge  of 
estimates  and  costs.  The  two  latter  units  act  as  liaison 
officers  with  the  Procurement  and  Engineering  Division. 

Under  each  section  chief  the  direction  of  the  field 
operations  again  divides  geographically  under  the  con¬ 
trol  of  four  or  five  supervising  constructing  quarter¬ 
masters,  each  of  whom  is  responsible  for  the  work  of 
from  five  to  fifteen  different  projects.  The  constructing 
quartermaster,  who  is  the  Army’s  chief  representative 
in  the  field,  communicates  with  Washington  only 
through  his  supervising  constructing  quartermaster, 
who  thereby  is  enabled  at  all  times  to  keep  in  touch 
with  the  progress  of  the  work. 

Serving  all  sections  and  acting  as  a  part  of  the  Build¬ 
ing  Division  there  is  set  up  a  Requirements  Branch, 
which  is  charged  with  all  questions  dealing  with  special 
requirements,  including  responsibility  for  the  allotment 
of  funds  to  the  various  jobs.  Furthermore,  it  has  su¬ 
pervision  of  all  requests  for  funds  and  statements  cover¬ 
ing  new  work  which  are  sent  to  the  Secretary  of  War 
or  General  Staff  for  approval,  and  the  preparation  of 
necessary  reports  and  statements  to  the  various  Con¬ 
gressional  and  Senate  committees  and  the  War  College, 
aud  of  other  similar  requests  for  data. 


Even  after  construction  is  completed  and  the  project 
put  in  use,  the  duties  of  the  Construction  Division  are 
by  no  means  finished.  Indeed,  the  operating  proMem 
begins  before  the  construction  work  ends,  as  the  hous¬ 
ing  of  troops  commenced,  for  example,  before  the  camps 
were  finished.  Some  agency  must  be  set  up  for  a  wide 
range  of  tasks,  such  as  keeping  the  streets  and  roads  in 
repair,  op)erating  and  maintaining  the  water  and  sewer¬ 
age  systems,  operating  the  electric-light  and  power 
systems,  and  making  repairs  and  minor  alterations  to 
the  thou.sands  of  buildings.  These  are  the  functions 
of  the  Operation  and  Maintenance  branch  (officially 
known  since  September,  1918,  as  the  Maintenance  and 
Repair  Division)  of  the  Construction  Division;  they 
have  to  be  exercised  at  military  posts,  camps,  canton¬ 
ments,  hospitalss,  terminals,  depots  and  other  establish¬ 
ments  coming  within  the  jurisdiction  of  the  War  De¬ 
partment. 

Earliest  Efforts  at  Maintenance  and  Operation 

During  1917  and  the  early  part  of  1918,  when  the 
Construction  Division  (or  Cantonment  Division,  as  it 
was  then  called)  was  a  part  of  the  office  of  the  Quarter¬ 
master  General,  the  field  forces  engaged  in  oper¬ 
ation  and  maintenance  were  under  the  jurisdiction  of 
the  local  camp  quartermasters.  These  officers  were 
naturally  picked  for  the  better  known  duties  of  quar¬ 
termaster — subsistence  and  personnel  supplies,  troop 
transportation,  pay,  etc. — and  their  hands  were  amply 
full  with  such  duties.  Naturally,  their  experience  with 
operation  and  maintenance  on  Army  reservations  was 
on  the  small-post  peace-time  basis,  where  the  big-can¬ 
tonment  war-time  problems  never  arose.  Therefore, 
the  first  utility  officers  placed  in  immediate  charge  of 
cantonment  operation  and  maintenance  labored  under 
truly  enormous  handicaps.  There  were  (1)  a  deficiency 
of  enlisted  personnel;  (2)  a  lack  of  local  appreciation, 
higher  up,  of  the  number  of  men  and  the  amounts  of 
material  demanded  by  the  situation;  (3)  a  slowness  in 
organizing  in  Washington  a  centralized  operation  and 
maintenance  bureau  to  give  adequate  help  to  the  local 
forces.  The  severe  winter  of  1917-18  still  further  added 
to  the  burdens  of  the  field  forces,  and — in  the  northern 
cantonments,  at  least — the  camps  were  kept  running 
only  by  long  hours  of  arduous  duty  on  the  part  of 
officers  and  men,  and  by  twisting  the  Army  regulation 
red  tape  considerably  out  of  its  intended  form.  It  is 
needless  here  to  do  more  than  mention  the  indefinite 
and  apparently  overlapping  jurisdictions,  during  thi.s 
period,  of  camp  quartermaster,  camp  surgeon,  sanitary 
corps  representatives  (medical  department)  in  rela¬ 
tion  to  the  utility  officers  who  had  to  deal  also  with 
representatives  from  numerous  offices  in  Washington. 

It  was  not  until  the  Cantonment  Division  emerged 
from  under  the  wing  of  the  Quartermaster  Genenal  s 
office  that  proper  development  of  the  operating  division 
w’as  possible.  Then  the  local  utility  forces  were  dis- 
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sociated  from  the  local  quartermasters  and  made  directly 
responsible  to  the  military  commander  of  the  reservation 
and  to  the  division  now  called  the  Construction  Division, 
which  supervised  the  work  and  the  funds  required 
therefor. 

It  was  in  May,  1918,  that  utility  operations  received 
their  first  impetus  toward  adequate  expansion.  However, 
the  Army  deficiency  bill,  of  March,  1918,  provided  no 
funds  for  betterments,  and  the  expansion  program  pro¬ 
ceeded  in  a  restricted  way.  With  the  beginning  of  the 
new  fiscal  year,  July  1,  adequate  authorization  came  for 
increased  personnel  and  for  needed  funds.  Especially 
in  view  of  shortages  of  men  and  material,  much  credit 
is  due  those  who  sought  to  bring  methods  successful 
in  similar  civilian  undertakings  to  the  aid  of  the  large 
Army  camps. 

Organization  for  Operation  and  Maintenance 

By  the  end  of  1918  there  were  under  the  jurisdiction 
of  the  Maintenance  and  Repair  Division  the  roads, 
buildings  and  public  utilities  in  46  camps  and  canton¬ 
ments;  51  hospitals;  66  border  stations;  25  supply 
depots  and  terminals  and  171  regular  military  posts. 
For  the  fiscal  year  ending  June  30,  1919,  the  funds 
for  its  use  amount  to  $62,400,000. 

It  had  as  a  field  force,  concerned  with  the  actual  oper¬ 
ation  of  its  functions  at  all  of  these  points,  452  com¬ 
missioned  officers  and  16,559  enlisted  men.  The  main¬ 
tenance  and  repair  personnel  in  the  Washington  office 
consisted  on  that  date  of  40  commissioned  officers  and 
126  civilians,  of  whom  about  90  have  been  engaged  in 
work  for  the  entire  Construction  Division  in  the  blue¬ 
printing  and  photostat  rooms. 

The  organization  of  the  Operation  and  Maintenance 
Division  parallels  the  general  scheme  of  the  Construc¬ 
tion  Division  of  the  Army  in  that  it  follows  so  far  as 
practicable  the  precedents  indicated  by  civilian  experi¬ 
ence  on  a  large  scale.  The  division  is  divided  into  a 
series  of  eight  branches  or  sections :  (1)  Personnel;  (2) 
service;  (3)  statistics;  (4)  procurement,  which  has  been 
combined  with  the  service  section;  (5)  building  repair; 
(6)  fire  protection;  (7)  light,  heat,  power  and  refrigera¬ 
tion;  (8)  water  and  sewerage. 

Coordination  of  Central  Office  and  Field  Forces 

To  keep  in  touch  with  these  utilities  at  so  many 
posts  and  locations  requires  an  efficient  and  complete 
central  organization.  At  the  same  time,  such  a  bureau 
must  not  be  so  highly  organized  as  to  impede  its  own 
work.  The  Washington  office,  in  order  to  maintain 
intelligent  supervision  of  these  utilities  scattered  all 
over  the  United  States,  must  be  kept  advised  as  to  what 
is  going  on,  as  well  as  to  what  are  the  actual  needs.  Util¬ 
ities  officers  look  to  Washington  for  prompt  authoriza¬ 
tion  of  funds  for  repairs  and  exten.sions,  for  advice  on 
matters  of  policy,  and  for  information  on  countless 
points  which  arise. 

There  are  two  methods  by  which  the  central  office 
acquires  information.  One  is  by  reports  of  inspectors, 
and  the  other  is  by  the  study  of  the  reports  of  the 
utilities  officers  themselves.  A  utilities  officer  is  busy 
and  has  little  time  for  the  preparation  of  reports.  Ac¬ 
cordingly,  only  monthly  statements,  containing  informa¬ 
tion  in  the  most  concise  and  brief  forms,  are  required. 
These  reports  are  usually  headed  by  a  summary  outlin¬ 
ing  matter  of  particular  importance,  recommendations 
as  to  needs,  etc. 


When  a  report  is  received  from  a  camp  or  other 
location,  it  does  not  follow  the  commonly  suppo.sed  fate 
of  such  Government  documents,  that  of  being  filed  away 
in  archives  without  other  than  a  hasty  examination. 
It  is  carefully  studied  for  two  purposes;  (1)  To  find 
out  what  has  occurred  during  the  previous  month  at 
the  job,  and  (2)  to  analyze  the  proposition  better  from 
the  viewpoint  of  efficient  and  economical  operation.  The 
report  is  scrutinized  by  the  chiefs  of  sections  or 
branches,  who  attach  memoranda  with  any  comments 
or  remarks.  The  officer  in  charge  of  the  Maintenance 
and  Repair  Division  then  studies  the  questions  of  policy, 
and  conditions  requiring  correction  are  noted,  and  com¬ 
munications  with  instructions  are  prepared  through  the 
aid  of  the  memoranda  attached  by  the  section  chiefs, 
and  forwarded  to  the  local  or  camp  utilities  officer. 

At  each  completed  project,  in  charge  of  the  operating 
force  is  an  officer  selected  on  his  record  in  civil  life  in 
the  management  of  public  utilities,  holding  a  position 
comparable  to  that  of  a  city  manager,  but  with  detailed 
responsibilities  and  duties  far  tran.scending  those  of 
such  an  official.  Indeed,  he  is  a  composite  of  city  man¬ 
ager,  city  engineer,  fire  marshal,  street  and  building 
inspectors,  managers  of  municipal  w'ater-works  and 
sewers  and  telephone  and  electric-supply  companies  and 
cold  storage,  besides  being  general  all-round  handy¬ 
man  to  whom  everybody  comes  to  get  anything  fixed. 

The  local  organization  is  militarj'  in  its  character, 
and  was  worked  out  with  a  view  to  obtaining  the  great¬ 
est  efficiency  and  the  best  results  with  a  minimum  of 
personnel  and  expense.  A  major  is  usually  placed  in 
charge  of  this  highly  important  work,  and  has  as 
assistants  a  number  of  commissioned  officers  of  lower 
grade.  For  operative  and  clerical  assistants  there  is 
a  detachment  of  enlisted  men,  depending  as  to  the  num¬ 
ber  upon  the  size  of  the  project,  but  varying  from  300 
to  800  in  various  camps  and  cantonments. 

Each  utilities  officer  maintains  in  his  office  a  “trouble 
department” — a  desk  over  which  passes  every  complaint 
of  whatever  nature  and  every  request  for  repairs  and 
replacements.  In  addition  to  the  written  communica¬ 
tions  received,  the  number  of  telephone  calls  in  the 
trouble  department  at  each  camp  alone  averages  several 
hundred  per  day.  All  the  work  is  supervised,  cofirdin- 
ated  and  administered  from  the  Washington  office.  Re¬ 
finements  and  economies  are  constantly  worked  out.  and 
their  effect  is  always  toward  giving  the  greatest  service 
with  a  minimum  expenditure  of  public  funds.  The 
Maintenance  and  Repair  Division  of  the  Construction 
Division’s  office  is  really  a  huge  service  organization 
operating  for  the  benefit  of  over  a  million  persons,  and 
designated  to  supply  them  with  every  convenience  and 
comfort  incident  to  their  existence  as  soldiers  stationed 
at  Army  posts. 

Future  Work  of  the  Construction  Division 

The  writer  will  endeavor  to  set  out  below  a  brief 
consideration  of  some  of  tht  factors  affecting  the  future 
operations  of  the  division  and  the  volume  of  work  to  be 
done  in  peace  times. 

When  the  armistice  came  in  November  the  Construc¬ 
tion  Division  had  under  way  or  completed  nearly  1000 
contracts  for  new  construction  work  and  was  operating 
utilities  at  and  keeping  in  repair  about  350  military 
establishments. 

While  during  peace  times  the  demands  for  so  ex¬ 
tensive  a  program  will  cease  to  exist,  nevertheless,  to 
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provide  proper  housing  for  an  army  of  175,000  men 
will  call  for  additional  permanent  construction  equal  to 
nearly  twice  that  existing  previous  to  the  war. 

Undoubtedly,  many  of  the  large  Army  camps  w’ill 
be  retained,  and  the  temporary  buildings  will  be  im¬ 
proved  to  provide  more  comfortable  quarters  and  to 
give  them  a  more  permanent  character.  This  work  will 
extend  over  a  period  of  years  and  will  total  a  sub¬ 
stantial  amount.  Then,  too,  the  housing  construction 
on  the  Mexican  border  has  been  of  a  most  temporary 
and  frequently  makeshift  nature,  and  much  new  con¬ 
struction  of  a  more  durable  type  is  badly  needed  there. 
With  our  small  pre-war  army  of  70,000  men,  the  annual 
building  operations  were  of  considerable  magnitude,  so 
it  is  obvious  that  whether  the  future  Army  consists 
of  175,000  men,  or  500,000  men  or  more,  as  desired 
by  the  advocates  of  universal  military  training,  the 
annual  new  construction  for  the  Army  will  total  many 
millions.  As  a  matter  of  fact,  there  is  now  pro¬ 
posed  one  project,  a  permanent  school  for  the  Corps 
of  Engineers,  which  alone  will  probably  cost  from 
$25,000,000  to  $30,000,000.  If  all  other  new  con¬ 
struction  combined  for  the  next  fiscal  year  is  only  three 
or  four  times  that  of  the  new  school  for  engineers  the 
total  will  range  from  $120,000,000  to  $150,000,000. 

It  has  been  pointed  out  in  these  pages  that  operation 
and  maintenance  and  ordinary  upkeep  form  a  large 
undertaking,  involving,  as  they  do,  investments  in  struc¬ 
tures  of  a  temporary  character,  whose  worth  is  about 
$500,000,000,  and  requiring  at  present  monthly  ex¬ 
penditures  of  about  $4,000,000. 

Operation  and  maintenance  activities  and  expendi¬ 
tures  will  be  reduced,  but  never  to  a  point  comparable 
with  the  pre-war  expenditures.  One  reason  for  this 
is  that  the  pre-war  practice  of  housing  troops  in  widely 
scattered  posts  of  very  small  capacity  prevented  any 
po.ssibility  of  training  the  Army  in  maneuvers  or  of 
mobilizing  the  men  in  any  way  for  modem  training 
on  a  large  scale,  and  the  experience  of  the  war  has 
clearly  proved  the  need  of  maintaining  large  training 
tenters  such  as  the  cantonments  provide.  Therefore, 
the  operation  and  maintenance  of  at  least  a  large  per¬ 
centage  of  them  must  continue,  as  well  as  many  hos¬ 
pitals  and  also  supply  depots  and  terminals  representing 
permanent  investments. 

Large  Expenditures  Requirfj) 

Even  though  exact  figures  cannot  be  foretold,  it  is 
clear  that  even  in  peace  times  new  construction  and 
operation  and  maintenance  will  require  large  expendi¬ 
tures.  It  would  be  unwise  and  inconsistent  with  good 
business  to  place  responsibility  for  such  work  in  the 
hands  of  those  unfitted  by  training  or  experience  to 
handle  these  matters,  and  more  especially  is  this  true 
when  it  is  remembered  that  there  now  exists  in  the 
Construction  Division  a  highly  specialized  organization 
of  experienced  civilian  engineers.  These  men  have 
made  good  under  unprecedented  demands  and  condi¬ 
tions.  No  untried  agency  can  handle  as  efficiently  or 
economically  the  peace-time  requirements. 

Some  of  the  lessons  of  the  war  stand  out  strikingly. 
We  were  entirely  unprepared  for  war,  and  most  of  all 
in  those  lines  of  work  of  the  military  establishment 
where  those  in  responsible  positions  needed  a  thorough 
knowledge  of  commercial  practices  and  the  hard,  keen 
business  .sense  acquired  through  commercial  experience. 
In  the  regular  military  establishment  there  is  no  op¬ 


portunity  for  the  soldier  to  acquire  training  or  expci 
ence  akin  to  that  obtained  in  large  civilian  organix.a 
tions.  Ordinarily,  his  training  is  such  as  to  give  hii' 
no  idea  of  the  value  of  a  dollar  or  of  competitive  con¬ 
ditions  of  production  and  procurement.  From  the  tiim 
he  enters  West  Point  the  officer  is  in  a  measure  .m  * 
aside  from  commercial  pursuits,  and  if  his  line  of  duty 
brings  him  in  contact  with  matters  of  engineering  m 
production  he  nevertheless  loses  the  value  of  the  prac  ¬ 
tical  and  competitive  circumstances  under  which  hi.< 
civilian  brother  labors. 

Division  Met  All  Demands 

Because  it  was  a  civilian  organization  reinforced 
with  a  knowledge,  through  years  of  practical  experi¬ 
ence,  of  how  to  obtain  materials,  transportation  and 
results  in  the  face  of  adverse  conditions,  the  Construc¬ 
tion  Division  was  able  to  “deliver  the  goods.”  The 
obstacles  overcome  were  not  alone  those  in  the  field  or 
in  the  actual  construction  or  operating  activities.  In 
fact,  the  greatest  handicap,  especially  at  the  start,  was 
the  lack  of  preparedness  for  the  work  to  be  done. 
Obstacles  could  not  in  any  large  measure  be  studied  in 
advance,  but  under  the  press  of  immediate  needs  each 
problem  had  to  be  solved  as  it  arose,  and  the  rapidly 
increasing  scope  of  the  work  called  for  constant  cbange.s 
in  the  organization.  It  is  fortunate  that  those  ex¬ 
perienced  constructors  who  were  early  called  to  the 
division  selected  certain  broad  principles  of  organiza¬ 
tion  which  stood  the  test  of  constant  expansion.  Even 
so,  mistakes  were  made,  principally  because  when  the 
w’ar  was  started  there  was  no  complete  scheme  of  or¬ 
ganization  susceptible  of  unlimited  expansion  and  no 
program  for  immediately  starting  construction  activi¬ 
ties.  But  the  division,  nevertheless,  met  all  demands 
made  on  it.  Praise  without  stint  is  due  those  who  put 
through  and  were  responsible  for  this  great  engineering 
and  constructive  work,  and  it  should  be  their  reward, 
as  many  of  them  return  to  civil  life,  that  they  go  with 
the  knowledge  that  unquestionably,  for  the  public  good, 
profit  has  been  taken  from  their  successes  and  their  fail¬ 
ures  and  the  organization  they  built  shall  neither  pass 
out  of  existence  nor  lose,  by  absorption  into  some  other 
bureaus  of  the  War  Department,  its  entity  and  that 
strength  which  it  now'  has  by  virtue  of  the  rich  prac¬ 
tical  experience  of  its  civilian  engineers  and  con¬ 
structors,  whether  in  uniform  or  not. 

There  has  been  suggested  a  Department  of  Public 
Works  to  handle  all  construction  activities  of  the  vari¬ 
ous  bureaus  of  the  Government.  The  retention  of  the 
Construction  Division  of  the  Army  would  perhaps  serve 
to  give  an  instrument  ready  at  hand  in  connection  with 
the  establishment  of  such  a  Department  of  Public  Works. 


Pre-War  and  Present  Highway  Costs 
In  1915  the  New  York  State  Highway  Department 
constructed  1073  miles  of  highways,  at  an  aggregate 
cost  of  $11,790,000.  At  present  prices  of  labor  and 
material  but  little  over  one-half  of  this  mileage  could 
be  awarded  at  the  above  sum,  according  to  the  annual 
report  of  Edwin  Duffey,  state  highway  commissioner. 
A  comparison  of  the  pre-war  and  present  costs  of 


pavements  is  given  in  the  report  as  follow’s: 

- Cost  per  Mile - . 
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Accurat  3  and  Compact  Record  of 
City  Property 

New  Castle,  Penn.,  Has  System  of  Maps  and  Forms 
Covering  Entire  City  to  Record  Prop¬ 
erty  Titles  and  Transfers 

\ SYSTEM  for  keeping  city  records  of  real  estate 
titles  has  been  worked  out  in  the  City  of  New 
Castle,  Penn.,  under  the  supervision  of  C.  H.  Milhol- 
land.  city  engineer.  It  consists  of  various  maps,  forms, 
numbering  and  index  marks  to  locate  readily  the  data 
for  any  particular  parcel  of  land  within  the  city  limits. 
The  aim  is  compliance  w’ith  the  Pennsylvania  state  law, 
which  requires  that  such  a  record  be  kept  in  all  third- 
class  cities. 

In  establishing  such  a  system  the  first  step  is  to  make 
an  accurate  set  of  maps  showing  the  street  and  property 
lines  of  the  city.  A  complete  survey  was  made  of  all 
streets,  and  stone  monuments,  4  ft.  in  length  and  8  in, 
square,  were  placed  at  each  street  intersection  or  street 
corner.  These  monuments  were  also  placed  so  as  to 
l>e  used  as  bench  marks. 

As  a  basis  for  the  preparation  of  the  maps,  the  city 
was  divided  by  the  city  ordinance  into  100  sections.  The 
ordinance  also  provided  that  each  city  lot  should  have 
a  number,  so  that  each  lot  could  be  designated  as  lot 

No.  - ,  section  - .  Where  subsequent  subdivision 

of  any  lot  or  tract  of  land  occurs,  it  is  prescribed  that 
each  subdivision  shall  receive  the  same  number,  with 
a  letter  of  the  alphabet  added  to  distinguish  the  various 
subdivisions. 

The  scale  chosen  for  the  maps  was  50  ft.  to  the  inch. 


this  requiring  sheets  30  x  48  in.  These  were  made  of 
linen-backed  paper.  Upon  them  are  showTi  the  center 
lines  of  the  streets,  with  bearing  and  distance  in  red; 
stone  monuments  as  small  black  squares;  street  lines, 
lot  lines  and  lot  distances  in  black,  and  the  recorded 
plot  number,  if  there  is  one,  in  blue.  Each  of  the  100 
sections  has  lot  numbers  running  from  1  to  600,  and 
these  are  shown  in  red  figures.  For  the  purpose  of 
obtaining  the  information  required,  tlie  city  ordinance 
provided  that  each  owner  of  real  estate  should  submit 
his  deeds  to  the  city  engineer  for  registry  and  pre¬ 
scribed  suitable  penalties  for  failure  to  comply.  These 
original  drawings  are  not  shown  to  or  handled  by  the 
general  public,  but  tracings  of  them  have  been  made 
on  w’hich  the  name  of  the  owner  is  shown  in  black, 
and  when  there  is  a  transfer  of  ownership  the  name  is 
changed. 

When  deeds  are  presented.  Form  1,  as  here  repro¬ 
duced,  is  used  to  give  the  owmer  a  receipt.  These  re¬ 
ceipt  forms  are  in  a  book  of  about  200  pages.  When 
the  deed  is  returned  this  receipt  must  be  presented 
and  signed  by  the  owner.  Form  2  is  used  in  register¬ 
ing  the  submission  of  a  deed  for  entry,  and  recording 
the  various  information  as  shown.  The  last  column 
provides  for  the  signature  of  the  owner  when  the  deed 
is  returned.  This  form  is  made  in  a  book  of  200  pages. 

When  the  registry  has  been  made  a  book  of  600  page.s, 
the  headings  of  one  of  which  are  shown  in  Form  3,  is 
used  to  record  the  registry  with  the  proper  city  lot 
number,  the  section  number,  etc.  The  form  provides 
for  14  transfers  of  property.  On  the  map  as  described 
above  are  placed  in  yellow  figures  the  number  of  the 
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n'KiHtry  Ixtok  and  the  |mK(‘:  thua  2  25  ahowH  that  the  lot 
ia  rwonled  in  Htaik  2  on  p.  25  of  Form  3. 

UfconiH  of  the  deacription  of  deeda  are  kept  in  a 
ateel  filinjc  eaae  with  100  (ilea--H>ne  iHe  for  each  of  the 
100  aectiona  in  the  city. 

Form  4,  copy  of  the  deed,  ia  f(»ldejl  and  atamped 
up<»n  the  back  with  Form  5  and  placetl  in  ita  numerical 
order  ill  the  fllea.  Form  (>  ia  atamped  upon  the  detnl 
when  it  ia  returned,  and  ia  evidence  that  the  law  haa 
been  complied  with.  The  atate  law  providea  that,  un- 
leaa  auch  atamp  ia  found  upon  a  deed,  it  cannot  be  re- 
cordwl  by  county  authoritiea. 

Thia  ayatem  of  regiatry  may  be  kept  in  compact  form 


by  having  a  combination  plan  case  and  book  rack.  .\! 
New  Caatle  the  plana  are  kept  in  10  drawers,  10 
to  a  tlrawer.  The  correaponding  Iwoka  are  kept  in  lu 
racks  placed  beside  the  drawers,  the  supports  for  tin- 
books  lieing  rollers,  for  easy  handling. 

After  the  installation  of  the  ay.Htem  the  couikiI 
authorized  the  appointment  of  a  registry  auperintciui 
ent,  who  attends  to  the  details,  furnishes  copie.s  oi 
transfers  to  the  city  assessors  and  marks  same  on  Un  it 
plana,  lie  al.so  acta  as  clerk  in  the  engineering  otlu,-. 
issues  street  permits,  shows  plans  when  retpiestetl,  » tt  ! 
Mr.  Milholland  states  that,  after  operating  for  sonic 
time,  these  methods  have  been  found  quite  satisfactory. 


Rotary  Screens  Remove  Dirt  from 
Water  at  St.  Paul 

DruniH  Have  Shells  Built  Up  of  Screen  Sections — 
Wash  Water  Uecelved  hy  Hopper  Is 
Discharged  Through  Axle 

1\  A’OTOU-DHI VKN  rotary  .screens 


drive  the  screen.  For  each  screen  there  is  a  7Uhp 
motor  geared  to  a  cross  shaft  having  pinions  which 
engage  two  circular  racks  on  the  screen,  as  shown,  any 


of  the  drum  or 

iVl  cylindrical  type  are  lieing  used  for  removing  vege¬ 
tation  and  solid  particles  from  the  drinking  water  at  St. 

I'aul,  Minn.,  and,  it  is  repiirted,  are  giving  satisfaction. 

They  were  put  in  service  in  November,  ltM7,  and 
have  operated  continuously  since  that  time,  requiring 
practically  no  attention.  Two  screens  are  installed,  with 
spa*-e  for  a  thiril.  Stationary  screens  used  previously 
were  dilllcult  to  clean  and  retiuired  almost  constant  care. 

Kach  .screen  is  ahout  14  ft.  in  diameter  and  7  ft. 
long,  having  a  framewtirk  of  structural  steel  and  being 
mounted  on  an  H-in.  horizontal  shaft.  One  emi  is  open 
for  the  entrance  of  water,  while  the  other  is  closeil  by 
sttH‘l  plates.  The  frame  is  covered  with  24  sections  of  tension  being  taken  up  by  a  differential  gear.  A  speed 
80-nie.sh  scrtHMis  of  monel  metal,  reinforced  by  a  }-in.  regulator  and  two  changes  in  the  gears  provide  for 
mesh  of  No.  8  copiier  wire.  The  shaft  is  tixed  and  the  varying  speed  to  suit  cleaning  required.  Normally,  the 
.screen  drum  revolves  upon  it,  being  curried  by  two  sets  screen  makes  about  one  revolution  per  minute, 
of  roller  bearings,  .so  that  little  power  is  required  to  The  escape  of  water  around  the  screen  drum  is  pre¬ 
vented  by  a  concrete  wall  at  its  oiien  end,  with 
an  opening  of  approximately  the  same  rtidius 
us  the  drum,  the  joint  between  the  concrete 
and  the  metal  frame  being  sealed  by  rubber 
belting.  Water  passes  through  the  screens, 
leaving  dirt  and  other  matter  on  the  inner 
face.  Directly  over  the  top  of  the  drum  is 
a  4-in.  perforated  pipe  for  wash  water  which 
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,,  ilischarged  under  86-lb.  preHHure.  Inside  the  ihumber  is  so  built  that  either  or  both  screens  can  be 
ii|.li*  r  part  of  the  drum  is  a  4  x  6-in.  trough  or  hoi>|)er,  shut  off  and  the  water  passed  around  them  without 
vshuh  receives  the  wash-water  and  dirt.  In  this  screening. 

way  the  screen  can  be  cleaned  continually  with  about  These  screens  were  designed  under  the  direction  of 
two  gallons  of  wash  water  during  each  revolu-  (j.  House  and  W.  N.  Jones,  who  were,  respectively, 
lion.  It  has  been  found,  however,  that  the  screens  general  superintendent  and  engine«‘r  of  the  Bureau  of 
ois  rate  effectively  when  the  wash  water  is  turned  Water  at  that  time.  They  were  built  by  the  St.  Paul 
on  during  one  revolution  about  every  30  minutes.  Dur-  Foundry  Co.  The  screen  chamber  was  designed  and 
ing  1918  the  two  screens  passed  about  17,-  constructed  by  J.  W.  Kelsey  and  L.  N.  Thompson,  engi- 
0(H), OUO  gal.  daily,  while  the  maximum  capacity  per  neers  of  the  Bureau  of  Water,  all  work  being  done  by 
screen  is  estimated  at  30,000,000  gal.  a  day.  The  screen  force  account. 


Cantilever  Erection  of  Draw  in  Open  Position  While 
Old  Draw  Serves  as  Fixed  Span 

New  Swing  Span  Part  of  Union  Pacific  Bridge  Over  MisHouri  at  St.  Joseph — 

Old  Span  During  Work  Carried  Traffic 


^  ONSTRUCTION  of  a  new  466-ft.  swing  span  on  a  bobtail  west  arm  of  the  old  span,  with  its  end  floor- 
^new  pier,  to  replace  the  old  368-ft.  span,  was  the  beams  only  about  2  ft.  from  the  ends  of  two  of  the 
coiid  step  in  the  improvement  of  the  Union  Pacific  roadway  floor-beam  brackets  of  the  new  draw,  these 
bridge  over  the  Missouri  River  at  St.  Joseph,  Mo.  being  practically  in  line  with  the  stringers  of  the  old 
le  first  step  was  the  shifting  of  three  297-ft.  fixed  draw.  Blocks  bolted  to  the  face  of  the  floor-beam  and 

laiis  longitudinally  for  a  _ _ _ _ to  the  ends  of  the  brack- 

stance  ^  ets  supported  cross-tim- 

into  the  new  posi-  &  wT  span,  as  noted  above,  left 

>11  was  described  in  Kn-  an  opening  between  the 

new  pivot  pier  and  the 
west  pier  of  the  old  draw. 
This  was  utilized  for 
the  temporary  navigation 
channel,  as  shown.  A  through  girder  span  of  70  ft.  was 
placed  here,  being  pivoted  over  the  old  pier  and  designed 
to  be  raised  by  tackles.  Owing  to  the  early  closing  of 
the  river  by  ice,  however,  it  was  evident  that  it  would 
not  be  necessary’  to  operate  it.  Therefore,  when  the 
trusses  of  the  old  draw  were  cut  off  to  permit  the  erec¬ 
tion  of  the  new  span  in  its  open  position,  the  floor  of  the 
old  draw  was  blocked  up  on  the  70-ft.  girders,  and  traffic 
was  maintained  over  it  without  disturbing  the  track. 

To  carry  the  operating  track  through  the  new  span 
during  its  erection,  ties  were  laid  temporarily  on  the 
drum  of  that  span.  The  traveler  erecting  the  new 
.span  was  able  to  cross  this  track  without  disturbing 
it,  by  means  of  rails  having  slots  cut  in  the  webs 
so  that  they  could  be  dropped  over  the  rails  of  the 
operating  track.  These  slotted  rails  were  removed  as 
soon  as  the  traveler  had  passed. 

As  the  bridge  is  ra<sed  to  a  new  grade,  a  temporary 


NEW  .SWINO  SPAN  IS  COMrL,ETED  IN  OPEN  POSITION 
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across,  as  described.  The  upper  halt 
of  one  brace  was  made  wide  eiioujrh 
to  allow  the  other  brace  to  lie  within 
it.  A  special  floating  piiedriver  had 
to  be  built  to  handle  these  80-ft.  steel 
piles,  each  weighing  about  28  tons,  in¬ 
cluding  the  bracing. 

Each  bent  carried  a  60-ft.  plate  gir¬ 
der  seated  upon  shoes  on  the  tops  of 
the  I-beams  which  formed  the  webs  of 
the  steel  piles,  the  two  outer  beams 
of  each  pile  being  extended  above  the 
girder,  as  shown  in  one  of  the  photo¬ 
graphs.  These  girders  were  used  later 
in  the  new  approach.  The  two  girders 
supported  the  first  portion  of  the  ii)- 
stream  arm  of  the  draw,  as  noted 
above.  The  bents  were  braced  together 
and  to  the  pier  by  horizontal  steel 
struts,  while  the  first  bent  was  braced 
against  the  pier  by  a  timber  raking 
strut  or  bent,  to  resist  the  thrust  of 
ice  and  drift  in  the  river.  After  com¬ 
pletion  of  the  work  the  girders  were 
removed  and  also  the  upper  parts  of 
the  diagonal  braces  of  the  bentjw  the 
steel  piles  being  then  cut  off  by  torches 
at  the  ice  line,  as  they  were  too  nrmly 
embedded  to  be  pulled  up. 

To  carry  the  first  lengths  of  the  chords  on  the  down¬ 
stream  side,  an  inclined  timber  bent  was  seated  on  the 
footing  of  the  pier,  with  its  top  anchored  by  rods  built 
into  the  pier.  The  cap  of  this  bent  supported  the  first 
panel  points  of  the  downstream  end  of  the  span.  This 
melhod  of  support  was  planned  during  the  early  part 
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Inclined  runoff  was  required  to  connect  the  new  eleva¬ 
tion  on  the  bridge  with  the  old  grade  on  shore.  This 
was  formed  by  laying  additional  ties  on  the  stringers 
and  placing  upon  these  tapered  jack  stringers  which 
carried  the  ties  of  the  operating  track. 

For  the  new  4r)5-ft.  single-track  swing  .span,  through 
trusses  of  the  Warren  type  are  used,  the.se  being  SG 
ft.  dejp  at  the  middle  and  spaced  12i  ft.  on  centers. 
Floor-beam  biackets  carry  15i-ft.  roadways  outside  of 
the  trusses.  The  weight  of  the  span  is  about  1717  tons, 
exclusive  of  the  machinery,  which  w'eighs  90  tons. 

Preparation  for  work  on  the  new  drawspan  included 
the  driving  of  two  steel  bents,  distant  58  ft.  and  116  ft., 
reapwtively,  from  the  center  line  of  the  bridge,  to 
support  the  first  portion  of  the  upstream  arm,  leaving 
116  ft.  to  be  continued  as  a  cantilever  until  it  reached 
the  fender  or  rest  pier.  Each  bent  was  composed  of 
tw’o  steel  piles  connected  by  diagonal  bracing  having 
pin  connections  to  allow  flexibility  in  sinking.  Each 
pile  wa.s  of  H-section,  composed  of  three  24-in.  80-lb. 
I-beams,  78  ft,  long,  with  batten  plates  over  the  flanges 
and  having  a  cast-steel  point  about  2  ft.  long. 

Sinking  the  piles  to  rock  through  35  ft.  of  sand  was 
assisted  by  two  water  jets  at  175-lb.  pressure  and 
the  points  were  then  driven  about  2  in.  into  the  solid 
rock  by  a  five-ton  drop  ha  nmer.  Each  pile  carried  one 
of  the  diagonal  braces,  attached  to  a  pin  connection 
near  the  foot.  This  connection  permitted  the  brace  to 
be  held  in  vertical  position  while  sinking,  and  then 


EUIECTING  CRANE  PLACES  80-FOOT  41-TON  POST  OF  NEW 
SWING  SPAN :  HIGHWAY  PASSES  THROUGH  PANEL 

of  the  work  and  the  bent  was  erected,  in  vertical 
position,  within  the  cofferdam.  With  the  turntable 
center  erected  on  the  new  pier,  the  derrick  car  first 
placed  the  bottom  chords  for  the  four  middle  panel.s, 
the  outer  ends  of  these  being  supported  on  the  steel 
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bent  and  inclined  timber  bent  for  the  upstream  and  the  trusses  due  to  outside  loading.  With  the  riveting 
downstream  panels,  respectively.  completed,  the  highway  floor  was  laid  on  the  upstream 

Then  the  panel  verticals  were  erected,  followed  by  side, 
the  end  posts  extending  from  the  turntable  to  the  tops  For  dismantling  the  old  span,  the  floor-beams  and 
of  the  verticals.  Each  end  post  was  complete  in  one  bracing  were  first  removed.  Then  the  outer  truss  was 
piece  80  ft.  long  and  weighing  41  tons.  No  slings  were 

used  in  handling  them,  but  hitch  plates  were  riveted  .  •  L  s 

at  such  positions  that  when  attached  to  the  hoisting  |  ^ 

t,(X)k  of  the  derrick  the  post  would  swing  at  approxi-  f  I  '  ^ 


the  downstream  arm, 
beyond  the  inclined  supporting  bent. 

The  erection  of  the  end  posts  at  the  center  of  the 
new  draw,  with  all  tho.se  members  composing  the  central 
four  panels,  was  done  with  a  150-ton  locomotive  crane 
that  had  been  built  specially  for  the  erection  of  the 
long  fixed  spans  at  the  Metropolis  bridge  over  the  Ohio 
River.  The  balance  of  the  truss  was  erected  with  a 

moved  back  onto  I-beam  brackets  attached  to  the  new 

- — - ^  span,  the  latter  not  being  required  to  open,  as  the 

ice  still  prevented  river  traffic.  The  trusses  were  taken 
apart  by  the  aid  of  a  derrick  placed  on  top  of  the 
cast  arm  of  the  new  span. 

When  the  old  draw  was  rolled  out  and  the  new  one 
closed,  there  was  a  gap  of  28  ft.  left  between  the  end 
of  the  latter  and  the  old  falsework,  until  the  old  draw 
was  taken  down.  Then  the  80-ft.  girders  were  rolled 
28  ft.  endwise  to  the  west,  and  the  new  60-ft.  approach 
spans  were  erected. 

The  reconstruction  of  the  swing  span  and  the  shift¬ 
ing  of  the  fixed  spans  were  undertaken  by  the  American 
through  traveler  running  on  the  deck  of  the  new  span.  Bridge  Co.,  under  the  personal  supervision  of  K.  L. 
This  traveler  was  equipped  with  a  75-hp.  electric  hoist. 

Material  was  carried  out  to  it  on  a  track  supported 
by  the  highway  floor-beam  brackets. 

Highway  traffic,  during  erection  of  the  new  draw, 
was  carried  on  the  upstream  roadway  of  the  old  draw, 
as  there  was  room  for  teams  to  pass  under  the  batter 
posts  in  the  upstream  arm  of  the  new  span.  The 
old  roadway  and  the  brackets  on  the  downstream  side 
were  removed,  rails  being  piled  against  the  truss  to 
counterbalance  the  weight  of  the  upstream  roadway. 

In  the  136-ft.  opening  left  by  the  shifting  of  the  fixed 
.spans  for  this  distance,  the  track  and  the  roadway 
were  carried  on  timber  pony  bents.  The  main  part  of 
each  bent  rested  on  blocking  on  the  falsework  and 
carried  the  railway  track,  while  the  projecting  canti- 

One  of  the  views  shows 


TRAVELER  ON  CANTII.EVER  CONSTRtTCTTON  OF  .SWING 
SPAN  OF  .ST.  JOSEPH  BRIDGE 
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lever  end  carried  the  highway, 
the  crane  setting  these  bents  on  the  falsework.  ^  7  ^  jjTI 

The  removal  of  the  remaining  portion  of  the  old  ca*t-9t»ei  Sho* 

span,  to  permit  of  closing  the  new  span,  was  effected  steel  pile  is  buii.t  up  op’  three  24-iNrH  i-beams 
by  .shifting  it  downstream  a  distance  of  22  ft.  This 

was  done  on  3-in.  rollers  laid  on  rails  on  pile  falsework  Strickland,  division  erecting  manager;  T.  S.  Melton, 
forming  extensions  of  the  old  east  pier  and  old  center  foreman,  and  A.  F.  McLane,  resident  engineer.  The 
pier.  The  weight  was  about  550  tons  and  the  span  work  was  done  for  the  St.  Jo.seph  &  Grand  Island 
was  moved  by  means  of  two  nine-part  tackles  operated  Railway  Co.,  under  the  direction  of  R.  L.  Huntley, 
by  hoists  placed  on  each  end  of  the  old  span.  Both  chief  engineer  of  the  Union  Pacific  System,  with  H. 
railroad  and  highway  traffic  were  then  operated  on  the  M.  Stone  as  resident  engineer,  the  entire  project  being 
track  deck  of  the  new  span  until  the  trusses  were  under  the  general  supervision  of  E.  E.  Adams,  consult- 
riveted,  this  being  done  to  prevent  any  distortion  in  ing  engineer  of  the  Union  Pacific  System. 


570 


ENGINEERING  NEWS-RECORD 


Vol.  82,  No.  12 


Immediate  National  Reconstruction 
Work  in  France 

Improvements  to  Naviiiration  of  Seine  and  Various 
Canals  To  Be  Made,  and  Highways  and 
Railroads  Taken  in  Hand 

By  Major  Daniel  T.  Pierce 

American  Ued  Cpobb,  Paris,  FYance 

Fortunately  for  France,  even  while  the  war 
was  going  on  there  were  a  certain  number  of  men 
whose  duty  it  was  to  prepare  for  peace.  A  Ministry 
of  the  Liberated  Regions  was  set  up  when  there  was 
scarcely  any  liberated  region  to  consider.  For  a  year 
before  the  signing  of  the  armistice  another  important 
bureau  was  studying  plans  for  the  development  of 
France’s  colonial  posse.ssions.  At  the  same  time,  the 
Ministry  of  Public  Works  was  considering  a  program 
of  public  improvements  within  the  Republic  to  be  under¬ 
taken  immediately  after  the  war.  The  Under  Secre¬ 
tary  of  State,  M.  Cels,  recently  consented  to  outline 
the.se  plans  as  developed  up  to  this  time. 

This  program  of  the  immediate  public  improvements 
includes  the  enlargement  and  increase  of  port  facilities, 
canal  and  road  improvement,  railroad  reconstruction, 
and  many  noteworthy  projects  for  increasing  the  utility 
of  rivers  and  canals. 

Projects  for  Which  Plans  Have  Been  Made 

The  following  outline  represents  only  those  projects 
on  which  agreement  has  been  reached  and  for  which 
plans  have  already  been  made. 

Navigation  on  the  Seine — The  work  to  be  undertaken 
here  consists  of  the  reconstruction  of  the  dams  at 
Andressy,  M^ricourt,  Ville-Notre-Dame,  La  Garenne  et 
Poses,  and  the  removal  of  the  dam  at  Melun.  At  each 
of  the  waterfall  locks  of  the  Seine  new  locks  660  ft.  in 
length  are  to  be  constructed. 

Bridges  hereafter  are  to  have  a  clearance  of  6  ft. 
above  high-water  level,  and  many  tributaries  to  the 
river  are  to  be  improved  and  deepened.  Certain  parts 
of  the  navigable  channels  of  the  Seine  are  much  in  need 
of  rectification,  and  this  work  will  also  be  undertaken 
immediately.  The  aim  is  to  obtain  a  channel  depth  of 
15  ft.,  which  will  permit  bringing  up  the  Seine  River 
to  Paris  river  barges  of  2400  tons  and  seagoing  barges 
of  1800  tons. 

North  Canal — Prior  to  the  war,  extensive  improve¬ 
ments  of  this  important  waterway  were  undertaken. 
These  are  to  be  resumed  at  once,  with  the  intent  of 
making  possible  the  movement  of  barges  of  600  tons 
instead  of  those  of  300  tons  which  were  the  largest 
barges  that  could  be  handled  heretofore.  The  improve¬ 
ments  are  now  to  include  the  repair  of  the  canal  of  St. 
Quentin,  which  repair  is  an  immediate  necessity  in 
order  that  coal  from  the  Northern  mines  may  again 
reach  the  region  of  Paris  by  canal. 

The  Rhine  Canal — Immediate  execution  will  be  un¬ 
dertaken  of  improvements  to  pt?rmit  the  use  of  the  canal 
from  the  Rhone  to  the  Rhine,  throughout  its  length,  by 
barges  of  300  tons.  A  navigable  way  from  Haute  Al¬ 
sace  and  the  rest  of  the  territory  will  be  assured,  han¬ 
dling  among  other  important  traffic  the  potash  of  the 
Alsatian  region.  This  program  will  be  extende<l  later 
on  by  improvements  on  the  Rhone  which  is  a  part  of 
the  plan  of  internal  river  and  harbor  work. 


Canals  of  the  SowtA— Dredging  and  rebuilding  of 
towpaths  to  permit  the  use  of  mechanical  tractors,  atui 
the  reconstruction  of  bridges,  are  included  in  the  pro 
gram  of  improvements  for  the  Canal  of  the  Midi 
(South)  and  the  laterals  to  the  Garonne.  The  effects 
of  these  improvements  will  be  to  increase  greatly  the 
efficiency  of  the  southern  canals  as  a  means  of  com¬ 
munication  between  the  ocean  and  the  Mediterranean 
Some  important  improvements  on  the  Loire  have  also 
been  adopted  for  immediate  execution. 

Highways — In  the  field  of  road  improvements  there 
is  a  decided  inclination  to  adopt  other  forms  of  con- 
.struction  than  those  which  have  heretofore  proved  sat 
isfactory.  France  obtained  her  reputation  for  good 
roads  on  the  basis  of  the  service  given  by  macadam 
This,  however,  was  before  the  days  of  war  traffic  and 
multitudinous  automobiles.  Some  new  plans  for  road 
improvement  in  the  territory  between  Paris  and  the 
Marne  call  for  granite  block  for  considerable  di.stances 
through  and  beyond  the  numerous  towms  and  villages. 
Stone  block  represents  to  the  Frenchman  the  ideal  of 
durability  under  the  heaviest  traffic,  and  he  is  not  as 
yet  prepared  to  change  his  mind  on  this  point. 

Railroads — On  the  subject  of  railroad  improvement 
and  reconstruction,  it  is  impossible  to  speak  definitely, 
for  the  reason  that  the  destruction  of  the  war-zone 
railroads  has  been  so  complete  that  the  effort  is  simply 
to  put  into  operating  condition  as  speedily  as  possible 
the  main  lines  radiating  northeast  from  Paris.  Evei. 
the  most  important  of  these  lines  are  still  in  a  de¬ 
plorable  condition  as  to  state  of  roadway  and  struc¬ 
tures,  and  the  available  output  of  steel  is  totally  inade¬ 
quate  to  accomplish  what  must  be  done  before  the  rail¬ 
roads  of  the  war  zone  can  be  restored  to  pre-war  condi¬ 
tions,  much  less  improved  as  compared  with  their 
former  state. 

American  Operation  Made  Good  Impression 

Steel  bridges  will  be  almost  univer.«ally  adopted  and 
somewhat  heavier  rail  used,  for  while  European  rail¬ 
road  authorities  are  not  willing  to  concede  the  greater 
efficiency  of  the  very  heavy  cars  and  locomotives  pre¬ 
ferred  in  the  United  States,  a  very  strong  impression 
has  been  made  by  the  performance  of  the  American 
equipment  imported  to  France  for  war  purposes,  and  an 
even  greater  impression  has  been  made  by  the  efficiency 
of  operation  that  prevailed  on  the  lines  under  the  Amer¬ 
ican  Expeditionary  Forces. 

It  is  evident  that  the  program  of  internal  improve¬ 
ment  which  must  be  carried  out  in  advance  of  the  re¬ 
construction  of  towns  and  villages  will  call  for  a  vast 
amount  of  material  and  machinery  which  France  it¬ 
self  cannot  supply. 


Correction 

Several  typographical  errors  appear  in  the  article 
entitled  “Tests  Show  High  Shear  in  Deep  Reinforced- 
Concrete  Beams,”  by  W.  A.  Slater,  in  Engineering  News- 
Record  of  Feb.  27, 1919,  p.  430.  The  test  beam  shown  in 
Fig.  1  was  not  26  in.  deep  but  36  in.  as  stated  in  the  text. 
In  the  shear  formula  in  the  first  column  the  coefficient 
§  is  omitted  in  the  vertical  stirrup  formula.  The  second 
formula  in  the  same  line  relates  to  diagonal  stirrups. 
In  the  second  column  on  p.  431  the  coefficient  for  the 
deflection  formula  is  0.0833. 


CONCRETE  BRIDGE  BUILT  l^NDER  WAR  PRICE  CONDITIONS  NEAR  HARRISBURG,  PENN. 


of  old  to  present  wages.  The  construction  of  a  small 
concrete  bridge  in  Pennsylvania  during  the  summer  of 
1918  is  therefore  interesting  on  account  of  the  cost- 
plus-fee  form  of  contract  u.sed,  and  by  reason  of  the 
fact  that  careful  cost  records  were  kept  and  worked  up, 
showing  accurately  actual  costs  at  the  high  point  in 
the  rising  prices  of  1918  in  this  section  of  the  country. 

The  bridge  was  built  for  the  York  Haven  Water  and 
Power  Co.,  which  operates  a  20,000-hp.  hydro-electric 
power  plant  on  the  Susquehanna  River  16  miles  below 
Harrisburg,  Penn.  It  is  a  two-span  reinforced-con- 
crete  arch  bridge  across  the  tailrace  of  an  adjoining 
paper  mill,  and  carries  a  single-track  railroad  siding 
from  the  main  line  of  the  Northern  Central  R.R.  to 
the  power  house.  Its  construction  was  imperative,  as 
the  old  trestle  which  it  replaced  was  unsafe  for  rail- 
I'oad  use,  and  it  was  necessary  to  get  heavy  machinery 
into  and  out  of  the  power  house  for  repairs  and  replace¬ 
ment.  Thus,  the  bridge  had  to  be  built,  notwithstand¬ 
ing  the  high  prices. 

The  contract  was  let  for  cost-plus  lump-sum  fee.  The 
engineer’s  estimate  of  cost  was  $14,880  and  the  fee  was 
fixed  at  $1860  or  12i%.  Under  the  contract,  if  the  actual 
cost  e.\ceeded  the  estimated  cost  for  any  reason  except 
increased  quantities,  no  increase  was  made  in  the  fee, 
but  if  the  actual  cost  was  less  than  the  estimated  cost 
the  owner  and  contractor  shared  equally  in  the  saving. 


form  of  contract  used  instead  of  letting  it  on  this  lump¬ 
sum  bid. 

The  bridge,  shown  in  the  view,  has  two  50-ft.  span.s 
with  a  rise  each  of  8  ft.  and  a  middle  5-ft.  pier.  It  is 
105  ft.  from  face  to  face  of  abutments,  145  ft.  from  end 
to  end  of  wing  walls  and  16  ft.  wide  out-to-out  of  side 
walls.  The  tracks  are  carried  on  an  earth  fill.  The 
tailrace  which  the  bridge  crosses  is  about  100  ft.  wide, 
with  an  approximate  depth  of  7  ft.  of  water  therein 
and  an  average  velocity  of  three  miles  per  hour.  The 
old  trestle  was  used  to  tran.sport  materials  across  the 
tailrace  and  to  support  the  arch  centering  on  the  new 
work. 

The  local  labor  was  all  employed  in  local  indu-stries, 
so  colored  labor  was  imported  and  a  bunk  hou.se  had  to 
be  built  for  them.  The  only  machinery  used  was  a  con¬ 
crete  mixer  and  two  pumps.  Steam  was  purchased 
from  the  adjoining  paper  mill.  The  work  was  started 
May  27,  1918,  and  was  finished  Sept.  26,  a  total  of  122 
days.  No  great  delays  occurred,  but  the  progress  was 
slow  owing  to  the  great  difficulty  in  getting  and  keep¬ 
ing  labor. 

The  first  work  done  was  the  excavation  of  the  east 
abutment.  No.  1,  then  the  central  pier  and  the  west 
abutment.  After  the  east  abutment  was  poured,  the 
concrete  was  placed  in  the  pier  and  the  east  arch,  and 
then  the  west  abutment  and  arch  were  poured. 
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If,  however,  the  quantities  were  increased  or  decreased, 
then  the  fee  increa.sed  or  decreased  accordingly.  The 
actual  quantities  varied  so  little  on  the  total  job  that 
the  final  estimated  cost  was  $15,000,  as  against  the 
original  estimated  co.st  of  $14,880.  The  actual  cost  of 
the  bridge  was  $17,922.17,  a  little  over  $3000  more  than 
the  original  estimate,  but  one-half  of  this  exce.ss  was 
due  to  the  raise  in  the  labor  wage  per  hour  from  35c.. 
when  the  estimate  was  made  in  April,  1918,  and  40c. 
when  the  work  was  done.  Before  the  work  was  let  a 
lump-.sum  bid  was  requested  from  a  contractor  who  was 
anxious  to  do  the  work,  but,  as  his  bid  was  $26,000,  it 
was  not  awarded  to  him.  This  bid  evidently  included 
a  large  allowance  for  risk  on  higher  wages  and  cost  of 
materials,  as  any  bid  made  at  that  time  must  have 
done.  The  company  saved  about  $6000  by  adopting  the 


Keep  Accurate  Costs  on  War-Time 
Fee  Contract 


Ficrures  on  Small  Concrete  Bridge  Job  in  Which 
^  Instability  and  Height  of  War  Prices 
Prevented  Lump  Sum  Bidding 

By  Farley  Gannett  and  J.  D.  Carpenter 

Cnnnett.  .Seelye  &  Fleming.  Engineers,  Harrisburg,  Penn. 

C^OSTS  of  construction  have  changed  so  entirely 
j  during  the  past  three  years  that  the  engineer’s 
cu.^tomcry  sources  of  information  on  costs  are  useless 
today,  and  every  new  evidence  of  costs  under  present 
conditions  is  exceedingly  valuable.  Not  only  were 
wages  and  material  prices  high,  but  the  efficiency  of 
labor  was  so  low  during  1918  that  it  was  not  safe  to  use 
ordinary  standards  of  work  and  apply  thereto  the  ratio 
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It  WHS  necessary  to  do  all  excavation  inside  cofTer- 
dams  which  were  mostly  of  double  rows  of  timber  sheet- 
piling.  filled  with  clay  by  hand.  Money  was  not  .spared 
in  making  substantial  cofferdams;  thus  the  co.st  of 
pumpinif  was  kept  down.  The  cofferdam  enclosinR  the 
east  abutment  was  8  ft.  wide,  with  an  averaife  depth 
of  G  ft.  The  cofferfill  was  made  with  clay  borrowed 
from  a  pit  about  50  ft.  distant.  The  pier  cofferdam  was 
also  3  ft.  wide,  but  10-ft.  pl.ank  w’ere  u.sed,  ns  the  w-ater 
was  7  ft.  <leep.  The  wales  were  first  framed  and 
floated  to  location,  where  a  skeleton  coffer  was  as.sem- 
bled,  the  whole  thintr  beinif  supported  by  the  old  trestle 
and  held  in  position  in  the  current  by  wire  lines.  The 
skeleton  was  then  sunk,  .sheathed  and  filled.  Owintf  to 
the  roujrh,  rocky  character  of  the  bottom  this  coffer 
had  several  bad  leaks,  which  were  stopped  with  much 
t  rouble. 

The  coffer  for  abutment  No.  2  was  entirely  on  the 
bank,  althouKh  rock  was  about  6  ft.  below  water  level. 
A  sinjfle  row  of  built  up  tongue-and-Rroove  sheathinj? 
was  driven,  makinR  its  co.st  considerably  less  than  the 
others.  The  excavation  here  consi.sted  of  a  mixture  of 
cinders  and  wood  scraps,  which  w’as  wheeled  and 
dumped  about  100  ft.  away. 

One  6-in.  centrifugal  pump  and  one  6-in.  siphon 
handled  all  the  water  coming  through  the  cofferdams. 
As  an  indication  of  the  items  which  make  up  the  totals 
on  the  data  sheet,  the  charge  of  $252.55  against  pump¬ 
ing  is  distributed  as  follows:  Rental,  88  days,  at  $1, 
$88;  steam,  $61.72;  freight  and  repairs,  $31.59;  labor 
.setting  and  moving  pumps,  $71.24. 

After  a  thorough  study  of  the  materials  available,  it 
was  decided  that  the  gravel  from  a  local  deposit,  which 
was  offere<l  at  $1  per  cubic  yard  of  concrete,  would  be 
the  most  satisfactory.  The  deposit  contained  about 
20%  of  clean  sand  under  i-in.;  60%  stone  under  1  in.; 
20'^r  stone  1  to  3  in.,  with  a  few  larger  stones  which 
W’ere  thrown  out  or  used  for  plums  in  the  1:3:6  con¬ 


crete.  The  gravel,  after  the  sum!  had  been  removed, 
contained  from  25%  to  30%  of  voids.  Working  on  the 
30%.  basi.s,  it  was  decided  to  u.se  .30'"o  of  sand  plus  10', 
of  this  to  make  a  smoother  mixture,  or  .33%  of  sand. 
In  actual  practice,  however,  this  was  found  to  make  a 
concrete  of  a  stony  appearance  and  hard  to  work.  The 
amount  of  sand  was  then  increased  to  40 of  the 
gravel,  which  gave  a  more  satisfactory  mixture.  A 
yd.  mixer  was  used,  10  revolutions  being  given  the  batch 
before  dumping.  Enough  water  was  used  to  make  the 
concrete  easily  workable,  but  no  water  collected  in  the 
form.  The  concrete  was  wheeled  in  buggies  an  aver¬ 
age  distance  of  80  ft.  The  large.st  day’s  pouring  was 
110  cu.yd.,  dumping  a  batch  about  every’  tw’o  minutes. 

The  carpenters  were  local  men,  experienced  in  house 
building  but  not  with  concrete  forms.  The  cost  of  forms 
ran  high,  especially  in  the  beginning,  on  the  1:3:6 
concrete. 

The  bents  of  the  old  trestle,  used  for  falsework  to 
support  the  arches,  were  cut  below  the  spring  line  and 
capped.  The  centers  were  wedged  0.1  ft.  above  grade 
before  concreting.  During  the  pouring  the  arche'  set¬ 
tled  about  0.15  ft.,  leaving  the  center  0.05  ft.  low.  The 
bases  of  the  bents  were  on  rock.  The  reinforcing 
.steel  was  cut  and  bent  on  the  job  and  placed  by  common 
labor.  A  clamshell  was  used  for  about  40'^^f.  of  the  fill: 
the  remainder  was  made  with  w’heelbarrows  with  an 
average  wheel  of  80  feet. 

The  cost  data  show’  the  total  cost  of  each  item,  the 
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labor  cost,  material  coat,  salvaKC  and  enRineer’a  esti¬ 
mate.  The  unit  costs  are  also  shown. 

The  cost  of  excavation  of  abutment  No.  I  waa  76% 
above  the  estimate,  but  that  in  No.  2  was  al)out  lfi% 
lo>.s  than  waa  estimated.  There  waa,  however,  conaidor- 
alih  more  excavation  necessary  than  was  contemplated. 
The  pier  foundation  required  no  excavation,  as  the 
current  in  the  tailrace  had  washed  the  rock  clean. 

The  costa  of  cofferdams,  which  averatred  $11..10  per 
foot  of  horizontal  lenffth,  were  fairly  near  the  eati- 
rnale,  while  the  pumping  cost  was  only  half  what  it 
\Mi^  expected  it  would  be.  The  1 :  .S:  6  concrete  in  pier 
and  abutments  coat  nearly  60'^;  more  than  estimated, 
while  the  arch  concrete  came  out  very  close  to  the  ex¬ 
pected  cost.  The  reinforciiiK  steel  cost  more  than  ex¬ 
pected,  largely  because  of  the  necessity  of  paying  a 
higher  price  to  get  any  steel  at  all. 

The  bridge  was  designed  by  Gannett,  Seelye  &  Flem¬ 
ing,  engineers,  of  Harri.sburg,  Penn.,  and  was  built 
under  their  supervision,  with  .1.  D.  Carpenter  as  the 
resident  engineer,  by  G.  W.  Ensign,  Inc.,  contractors,  of 
H.irrisburg,  Penn. 

The  cost-plus-a-flxed  fee  contract  as  illustrated  by 
this  bridge  contract,  wherein  any  saving  over  an  agreed 
to  probable  cost  is  shared  between  the  owner  and  the 


Efficient  Methods  of  Financing 
Highway  Bond  Issues 

Problem  Has  Many  Factors  Determined  by  Local 
Conditions — I..icense  Fees  Work  Well  in 
States  liacking  Good  Roads 

Many  different  factors,  which  vary  according  to 
local  conditions,  enter  into  the  problem  of  de¬ 
termining  the  proper  method  of  financing  highway 
improvements.  Motor-vehicle  fees  may  be  used  for 
highway  construction  or  maintenance,  according  to  the 
condition  of  the  highway  system  in  the  state  where 
they  are  to  be  applied.  In  states  having  no  systems, 
they  are  particularly  adapted  to  construction  purposes, 
while  in  states  where  good  systems  exist  they  should 
probably  be  applied  to  maintenance.  The  above  con¬ 
clusions  may  be  drawn  from  a  paper  presented  by 
S.  E.  Bradt,  state  superintendent  of  highways,  Illinois, 
and  read  by  title  before  the  recent  convention  of  the 
American  Road  Builders’  Association.  The  following 
is  an  abstract  of  the  paper: 

The  provisions  under  which  state  bonds  are  issued 
by  the  various  commonwealths  are  determined  by  the 
constitutions,  which  differ  to  a  considerable  extent. 
They  are,  however,  generally  uniform  in  the  require¬ 
ment  that  a  proposition  to  issue  bonds  must  be  sub¬ 
mitted  in  some  form  to  a  vote  of  the  electors  of  the 
Mate. 

In  addition  to  complying  with  the  constitution  there 
are  many  other  factors  to  be  taken  into  consideration, 
as  follov/s:  (1)  Present  condition  of  the  main  roads 
of  the  state;  (2)  amount  of  mileage  to  be  improved 
with  state  funds;  (3)  general  type  of  the  improvement; 
(4)estimated  cost  of  the  improvement;  (5)  assessed 
valuation  of  the  state;  (6)  present  rate  of  taxation; 
(7)  all  other  sources  from  which  revenue  may  be  de¬ 
rived;  (8)  amount  of  bonds  to  be  issued;  (9)  method 
of  taxation  to  be  adopted  in  liquidating  the  bonds  that 
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contractor,  is  not  an  entirely  new  form  of  contract, 
but  its  po.s.HibiIities  and  e<|uities  have  hanlly  been  suf¬ 
ficiently  appret'iated.  There  is  nothing  to  cause  the  con¬ 
tractor  to  attempt  to  incrxmse  co.“ts,  as  in  the  cost-plus- 
a-percentage  form,  while  there  is  a  strong  argument,  in 
the  way  of  additional  fees,  to  cause  him  to  do  everything 
to  keep  costs  down.  There  >s  no  element  of  risk  to  the 
contractor,  so  he  does  not  have  to  figure  on  one  job 
to  recoup  losses  on  another.  Such  contracts  will  tend 
toward  the  employing  of  contractors  who  specialize  in 
various  forms  of  construction.  Thus,  the  firm  special¬ 
izing  in  concrete  bridges  could  be  counted  upon  to  build 
such  bridges  better  and  cheaper  than  a  firm  special¬ 
izing  in  sewer  work.  Gontractors  will  bo  employed  on 
their  professional  ability  rather  than  on  their  willing¬ 
ness  to  take  a  risk. 

Under  exl.sting  laws  mo.st  municipalities  must  call 
for  competitive  bids  and  must  let  the  contract  to  the 
lowest  re.sponsible  bidder  at  a  cost  which  is  di  finitely 
set  in  the  contract.  Thus,  it  would  not  .seem  that  much 
municipal  work  could  he  done  under  the  form  of  con¬ 
tract  here  discus.sed  until  changes  are  made  in  the  laws. 
Private  corporations  and  individuals,  however,  may, 
and  it  is  expected  will,  use  this  form  of  contract  to  their 
considerable  advantage. 


will  l)€  just  and  fair,  and  (10)  maintenance  of  the 
roads  after  construction. 

The  consideration  of  these  different  factors  will  in¬ 
dicate  immediately  that  the  proposition  is  somewhat; 
complex  and  that  the  same  provisions  will  not  be  ap¬ 
plicable  to  all  states.  In  fact,  if  the  provisions  of  a 
bond  i.ssue  were  worked  out  effectively,  based  upon 
local  conditions,  they  would  scarcely  be  the  same  in  any 
two  states.  For  any  states  with  similar  conditions,  the 
Illinois  plan  of  financing  bond  issues  is  efficient,  equi¬ 
table  and  thoroughly  practicable.  The  plan  differs  from 
others  chiefly  in  that,  while  the  credit  of  the  state  is 
used  to  give  the  bonds  stability  in  the  market,  the  bonds 
are  to  be  liquidated,  both  as  to  principal  and  interest, 
from  the  proceeds  of  motor-vehicle  license  fees.  In 
order  to  bring  about  a  sufficient  revenue  from  this 
source,  the  fees  which  formerly  averaged  $5  per  car 
have  been  increased  to  approximately  $10  per  car,  which 
is  about  the  amount  paid  now  in  every  large  state. 

Every  state  in  the  Union  has  adopted  the  system  of 
requiring  that  all  motor  vehicles  be  registered  and  a 
license  fee  paid  therefor.  In  many  of  the  states  these 
fees  are  either  in  whole  or  in  part  turned  back  to  the 
counties  or  townships  and  expended  by  local  officials. 
It  is  generally  conceded  that,  very  frequently,  the  funds 
used  upon  the  roads  by  local  authorities  are  expended 
in  such  a  manner  as  to  bring  no  lasting  benefit.  In  Il¬ 
linois  the  money  derived  from  this  source  has  been  seg¬ 
regated  and  was  rapidly  accumulating  in  the  state 
treasury. 

It  is  contended  by  some  that  these  funds  should  be 
conserved,  to  be  used  exclusively  for  maintenance,  leav¬ 
ing  the  improvement  of  the  roads  to  be  financed  en¬ 
tirely  from  general  taxation.  It  is  undoubtedly  true 
that  the  taxing  of  motor  vehicles  originated  because  of 
the  damage  which  they  caused  to  our  highways.  This 
was  especially  true  of  those  stone  and  gravel  roads 
planned  for  horse-drawn  traffic,  and  before  the  days 
of  the  automobile.  It  is  also  willingly  conceded,  without 
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artfument,  that  any  state  has  the  right  to  maintain  its 
roads  from  motor-vehicle  fees.  However,  Illinois  has 
practically  no  improved  roads  to  maintain.  Its  motor-fee 
collections,  based  upon  the  same  schedule  a;;  other 
large  states,  will  yield  within  two  or  three  years  from 
$5,(K)0,000  to  $6,000,000  annually.  The  demand  for  a 
connected  state  highway  system,  requiring  a  large 
amount  of  money,  is  insi.stent.  Local  and  state  taxes 
are  already  so  high  as  to  limit  the  amount  that  could 
be  raise<l  by  general  taxation  for  road  improvement, 
to  a  sum  which  would  be  entirely  inadequate.  With 
these  conditions  in  view,  the  State  Highway  department 
conceived  the  idea  of  using  the  accumulating  fund  as 
the  basis  for  a  construction  bond  issue. 

If  Illinois  main  roads  were  improved,  as  are  the 
main  roads  of  Massachusetts,  then  these  motor  fees 
could  properly  be  u.sed  for  maintenance;  or  if  Illinois 
had  already  i.ssued  lM)nds,  as  has  New  York,  and  con- 
structtid  a  system  of  roads  that  require  $4,000,000  to 

OOO.OOO  annually  for  maintenance,  then  there  prob¬ 
ably  would  be  no  (juestion  as  to  the  nece.ssity  for  using 
motor  fees  for  maintenance.  However,  with  a  very 
small  percentage  of  improved  roads  to  maintain,  with 
no  bomls  outstanding,  and  with  a  growing  automobile 
fund  sufficient  to  pay  the  principal  and  interest  on  a 
$r»0,000,000  bond  issue  and  still  set  aside  from  the  same 
source  an  average  of  $2,500,000  for  maintenance  while 
the  bonds  are  being  liquidate<l,  the  plan  to  use  this 
source  of  revenue  appeared  to  be  not  only  the  most 
e<|uitable,  but  also  the  mo.st  efficient  method. 

Whether  it  is  equitable  to  pay  the  entire  coat  of  any 
.system  of  roads  from  motor-vehicle  fees  is  often  ques¬ 
tioned.  The  argument  is  based  upon  the  theory  that 
road  improvement  benefits  all  of  the  citizens.  This  is 
readily  admitted,  and  if  the  roads  in  the  system  were 
to  be  the  only  ones  improved,  the  point  would  be  well 
taken.  In  Illinois,  however,  the  4800  miles  to  be  im¬ 
proved  with  the  bond  issue  fund  comprise  only  5%  of 
the  total  mileage  of  the  state  and  will  carry  probably 
not  to  exceed  50%  of  the  total  traffic.  The  remaining 
05',  of  the  roads  will  be  improved  largely  through 
local  taxation,  so  that  the  general  taxpayer  will  be 
afforded  ample  opportunity  to  pay  his  share. 

Motor  Vkhicle  Ownkr.s’  Protection 

There  appears  to  be  apprehension  on  the  part  of 
some  people  that  this  method  of  raising  funds'  will 
lead  to  exce.ssive  ta.xation  upon  the  motor  vehicle.  This 
danger  seems  very  remote.  Motor-vehicle  owners  to¬ 
day  constitute  a  very  large  per  cent,  of  the  male  popu¬ 
lation,  and  their  relative  number  is  increasing  rapidly. 
Their  numbers  and  influence  will  be  sufficient  to  protect 
them  again.st  unjust  and  unsatisfactory  legi.slation. 

Finally,  if  the  people  are  to  pass  favorablv  upon  a 
bond  issue,  which  involves  a  debt  and  the  levying  of 
taxes  to  meet  this  debt,  then  they  must  be  convinced 
that  the  method  of  taxation  is  fair  and  just;  and  the 
man  who  is  to  be  taxed  must  be  convinced  that  he  is 
getting  value  received  from  his  outlay.  In  the  cam¬ 
paign  carried  on  for  the  Illinois  bond  i.ssue,  every  motor¬ 
ist  organization  was  enthusiastically  for  the  proposi¬ 
tion;  and,  so  far  as  we  know,  every  motor-vehicle 
owner  was  equally  enthusiastic,  although  understanding 
fully  that  he  was  to  pay  the  cost.  The  voters,  35  to 
40'^r  of  whom  are  motorists,  showed  by  giving  the  plan 
a  large  majority  that  they  are  convinced  of  its  sound¬ 
ness  for  liquidating  the  bond  issue. 
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In  concluding,  it  may  be  stated  again  that  the  Illino 
plan  will  not  apply  to  evsry  state  in  the  Union,  and  i 
not  the  panacea  for  all  the  financial  ills  of  all  tin 
states;  but  in  states  where  the  situation  is  similar  ft, 
that  in  our  state,  with  practically  no  improved  roads, 
and  with  a  large  regi.stration  of  motor  vehicles,  it  , 
believed  that,  with  some  modification.s,  it  will  afford  a 
sound,  equitable  and  efficient  method  of  financing. 


Greater  Activity  Planned  for  the 
Hetch  Hetchy  Project 

HE  annual  report  prepared  by  M.  M.  O’Shaugb- 
nessy,  city  engineer  of  San  Francisco,  outlines  re 
cent  progress  on  the  Hetch  Hetchy  project,  as  well  as 
the  extent  of  activity  for  the  coming  year.  The  project 
is  now  in  such  condition,  the  report  states,  that  $600,000 
monthly  can  be  expended  efficiently  in  rushing  it  to  com¬ 
pletion  if  the  bonds  are  .sold  .so  that  this  money  is  made 
available.  During  the  past  year  tho  multiple-arch  dam 
at  Lake  Eleanor  has  been  completed  and  has  for  some 
time  been  serving  the  power  house  used  to  develop  elec¬ 
trical  energy  for  con.struction  purposes.  In  addition  to 
the  power  used  on  the  project  the  city  is  deriving  an 
income  of  $9000  per  month  from  this  temporarj'  power 
plant,  for  electrical  energy  sold  in  San  Francisco. 

The  most  important  feature  of  construction  work 
now  under  way  is  the  18-mile  tunnel  between  Early  in¬ 
take  and  the  reservoir  for  the  Moccasin  Creek  power 
hou.se.  This  tunnel  is  now  being  advanced  from  three 
headings:  F>om  Priest  Portal  the  heading  has  been 
driven  in  1500  ft.;  at  South  Fork  an  advance  of  975  ft. 
has  been  made,  and  at  Early  intake  the  heading  is  in  a 
little  more  than  1000  ft.  Four  additional  headings  will 
be  used  later  in  the  work,  one  at  the  Priest  Portal  and 
two  each  from  the  shafts  that  are  being  sunk  to  the 
tunnel  line  at  Big  Creek  and  Second  Garrotte. 

The  long  tunnel  is  being  driven  on  the  day-labor  plan 
at  a  price  low'er,  the  report  states,  than  the  engineer’s 
estimate  of  $60  per  lineal  foot.  The  contractors’  bids 
averaged  about  $90  per  foot. 

Attention  will  be  concentrated  on  the  long  tunnel  this 
year,  as  this  will  be  the  limiting  factor  in  the  comple¬ 
tion  of  the  first  unit;  i.e.,  the  .section  above  the  Mocca¬ 
sin  Creek  power  house,  where  a  total  of  66,000  hp.  is  to 
be  developed  under  a  head  of  1215  ft.  The  longest 
single  section  of  the  tunnel  will  be  the  4i-mile  length 
between  South  Fork  and  Early  intake,  of  which  about 
2000  ft.  has  already  been  completed.  Six  storage-bat¬ 
tery  locomotives  have  been  purchased  for  hauling  muck 
out  of  the  tunnels,  and  an  electric  mucking  machine  is 
also  being  tried  out.  A  small  dam  is  neces.sary  to  com¬ 
plete  the  reservoir  at  Priest,  the  lower  end  of  the  long 
tunnel,  and  this,  together  with  the  penstock  and  power 
house,  will  be  finished  before  the  tunnel  is  ready  for 
service.  In  case  delay  in  financing  makes  it  necessary 
to  postpone  work  on  the  Hetch  Hetchy  dam,  it  would 
be  possible  to  carry  the  Lake  Eleanor  dam  to  a  greater 
height  and  to  divert  water  from  this  source  in  addi¬ 
tion  to  the  natural  flow  of  the  Tuolumne  River  for  de¬ 
veloping  power  at  the  Moccasin  Creek  plant. 

•  The  fact  that  $1,000,000  worth  of  Hetch  Hetchy  bonds 
were  recently  sold,  and  an  option  on  $8,000,000  more 
was  taken  up  at  the  same  time,  is  taken  to  mean  con¬ 
struction  work  can  be  pushed  rapidly  during  1919. 
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Sodium  oxide  . 

Carbon  dioxide  . 

Sulphur  trioxide  . 
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clay,  taken  from  the  tidal  lands  of  Aransas 
(  ounty,  Texas,  is  being  resorted  to,  with  what  are 
iTjiorted  to  be  excellent  results.  The  chemical  analysis 
of  this  material  shows  that  it  is  essentially  a  mixture 
of  epsom  salts,  gypsum,  sand  and  clay.  When  spread 
upon  the  road  it  hardens  and  produces  a  firm  surface 
which  has  the  appearance  of  .sheet  a.sphalt.  The  in 
formation  following  is  contained  in  a  report  made  to 
the  State  Highway  Department  of  Texas  by  R.  H. 
Phillips,  county  engineer  of  Aransas  County. 

Heretofore  the  material  used  for  .surfacing  in  this 
section  has  generally  been  oyster  shells  in  various 
forms  and  conditions.  At  some  points  large  shells 
were  used,  followed  with  a  coating  of  finer  shells 
mixed  with  sand;  at  other  points  the  final  coating 
was  partially  disintegrated  oyster  shells;  while  at  still 
others  the  final  coating  consisted  of  small,  fine  shells 
obtained  from  banks  thrown  up  on  the  beach. 

The  best  surfacing  locally  obtainable  has  been  what 
is  known  as  “mud  shell,”  taken  from  reefs  in  Aransas 
Bay.  The  shells,  in  varying  sizes,  from  i  in.  up,  had 
voids  filled  with  mud  and  .sand.  This  fine  silica  sand, 
having  a  coating  of  silt  which  acted  as  a  binder,  solidi¬ 
fies  under  traffic  and  becomes  a  firm  road  surfacing. 
The  salty  nature  of  this  material  holds  the  moisture 
and  keeps  the  road  compacted. 


Hnpothrtiral  Comhinationa 
Water  and  other  aoluble  matter. ..... 

Sodium  chloride  . 

.VlaRneHlum  Hul|ihate  . 

Calcium  sulphate  . 

Calcium  carbonate  . 

Calcium  chloride  . 

Clay  . 


Total 


thickness  varying  from  1  in.  to  1  ft.  When  this  is 
over  1  in.  it  is  generally  necessary  to  skim  it  off. 
Wheel-scrapers  are  used  to  advantage  in  many  places 
to  dig  the  material  and  haul  it  to  the  roads.  It  is 
necessary  to  select  it  so  that  it  will  have  sufficient 
binding  material.  If  this  is  not  done,  the  road  sur¬ 
facing  produced  will  quickly  break  up  and  give  a  con¬ 
dition  sifnilar  to  deep  .sand. 

When  first  excavated,  the  material  contains  consider¬ 
able  water,  but  it  drains  sufficiently  to  be  easily  handled 
by  the  time  it  reaches  the  road.  The  original  road 
crust  is  not  disturbed,  unless  absolutely  necessary,  the 
material  being  spread  evenly  over  it  to  bring  it  to 
the  desired  surface.  The  usual  depth  used  is  about 
6  inches. 

Heretofore  the  surfacing  has  been  too  narrow,  as 
it  is  found  that  when  wagons  get  off  the  road  in  passing 
A.s  these  reefs  are  accessible  by  wagons  only  at  very  they  very  soon  cut  through  the  crust  at  the  edge  and 
w  water  or  by  the  use  of  barges,  sufficient  material  gradually  destroy  the  entire  surface.  Even  16  ft.  is 
as  not  obtainable  to  provide  for  road-building  projects,  not  wide  enough,  and  Aransas  County  has  designated 
^is  resulted  in  experimenting  with  the  material,  from  its  highways  to  be  24  ft.  wide,  with  shoulders  not  less 
,lt  marshes,  which  has  a  composition  similar  to  the  than  2  ft.  wide,  to  be  solidly  rolled  to  the  same  slope 
ud  sand  filling  in  the  coarser  particles  of  the  shell,  as  the  sand-clay  surfacing.  Heavy  crowns  are  also  a 

Character  of  the  Material  detriment  to  this  type  of  road.  The  best  crown  is 

,  about  i  in.  to  1  ft.  After  the  surface  is  spread  it 

The  deposits  drawn  from  are  located  in  what  are  customary  to  allow  the  traflie  to  consolidate  it, 

from  100  material  being  added  to  fill  the  hollows  which  develop 
3000  ft.  from  low  water  at  the  shore.  In  some  as  the  packing  proceeds, 
aeons,  these  flats  are  covered  with  salt  water  for  when  the  road  has  hardened  it  has  an  appearance 
om  four  to  SIX  months.  For  the  remainder  of  the  ,i„,i,ac  to  that  of  sheet-asphalt  pavement.  Each  night, 
lar  they  dry  out  so  that  the  material  can  be  excavated,  even  in  the  hottest  weather,  it  absorbs  suffleient  raois- 
There  is  considerable  variation  in  the  composition,  jure  to  keep  it  compacted  and  in  excellent  condition, 
he  silt  content  varies  in  color  from  black  to  dark  Qne  of  its  faults  is  that  it  has  a  tendency  to  be  slippery 
■own  and  some  is  even  a  light  yellow.  Although  called  „ct  weather;  when  this  condition  is  bad  it  may  be 
md  cly  the  sand  largely  predominates.  The  best  overcome  by  giving  the  surface  a  coating  of  sand  or 

aterial  for  road-building  puiposes  is  that  which  has  shell.  If  the  crowns  are  low,  the  slipperiness  has  not 

ifficient  silt  to  coat  the  grains  of  sand,  thus  filling  been  found  to  give  much  trouble, 
le  voids  and  binding  the  material  when  compacted.  The  annual  wear  is  estimated  at  in.,  which  f.s 
hat  considerable  salt  exists  in  this  mixture  is  not  approximately  73.33  cu.yd.  per  mile.  Add  to  this  60 
ily  shown  by  the  chemical  analysis  given  in  the  cu.yd.  per  mile  for  filling  depressions  that  develop  under 
■companying  table,  but,  as  the  marshes  dry  out  in  the  traffic,  and  figuring  the  material  at  75c.  per  cubic  yard 
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an  eight-ton  roller  would  be  a  valuable  addition  to  the 
maintenance  and  construction  equipment. 

Delivering  the  material  upon  the  road  costs  about 
34c.  per  cubic  yard  for  a  i-mile  haul,  with  the  addition 
of  about  6c.  per  cubic  yard  for  each  additional  i  mile. 
The  spreading  cost  on  the  average  is  about  15c.  per 
cubic  yard.  The  information  given  was  supplied  by  the 
Texas  State  Highway  Department  of  which  George  A. 
Duren  is  state  highway  engineer. 


Weights  of  Steel  Roof  Trusses  by 
Empiric  Formulas 

Wide  V'ariation  in  Results  Obtained  by  Applying 
Rules  to  Practical  Cases — Comparison 
With  Estimated  Weights 

By  R.  Fleming 

Am<Tlran  Company,  Now  York 

Much  ingenuity  and  study  have  been  .spent  in  ^h^ 
development  of  empiric  formulas  for  determining 
the  weights  of  steel  roof  .trusses.  Those  given  below 
have  been  brought  to  a  common  notation  in  which 
T  =  weight  of  truss  =  WSD;  * 

W  =  weight  of  truss  in  pounds  per  .square  foot  of 
the  horizontal  projection  of  that  portion  of  the 
roof  supported  by  one  truss; 

S  =  span  or  distance  between  centers  of  supports 
in  feet; 

D  =  di.stance  l)etween  centers  of  adjacent  trusses 
in  feet ; 

P  =  loading  of  truss  in  pounds  per  square  feet  of 
horizontal  projection  of  roof ; 

U  =  allowable  average  direct  stress  in  pounds  per 
square  inch  (found  only  in  the  Ihayer 
formula). 

The  following  list  includes  the  formulas  mast  com¬ 
monly  quoted: 

Cambria  Steel  Co.,  “Cambria  Steel,”  11th  edition, 
1914,  for  spans  of  75  ft.  or  less. 

T  =  USD 

Carnegie  Steel  Co.,  “Pocket  Companion,”  19th  edition, 
1917,  for  loads  of  40  lb.  or  more  per  square  foot  of 
ground  area: 


Fowler,  “Specifications  for  Steel  Roofs  and  Buildings.” 
5th  edition,  1909,  for  Fink  trusses  up  to  200-ft.  .span: 
H'  =  0.06  S  -f-  0.6  for  heavy  loads 
M’  =  0.04  S  +  0.4  for  light  loads 


Johnson,  Bryan  and  Turneaure,  “Modern  Framed 
Structures,”  early  editions:  U'  =  S  25  4.0.  In  the 

latest  edition,  1916,  the  Ricker,  1907,  formula  is  used 
for  trusses  resting  on  brick  wails,  and  the  Ketchum 
formula  for  trusses  of  steel-frame  buildings. 

Jones&  Laughlin,  “Standard  Steel  Construction,”  1916: 


Ketchum,  “Specifications  for  Steel-Frame  Buildings,” 
3rd  edition,  1916,  for  trusses  up  to  150-ft.  span: 
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Maurer,  “Cyclopedia  of  Civil  Engineering,”  I9(js 
W  ==  S/25  -1-1 

Merriman,  “Roofs  and  Bridges,”  1888,  1911: 


Ricker,  “A  Study  of  Roof  Trusses  ”  University  of 
Illinois  Bulletin,  No.  16,  August,  1907: 

I- 

25  ^  6000 

Ricker,  “Design  and  Construction  of  Roofs,”  1912: 
S  S’ 

25  12,600 

Thayer,  “Structural  Design,”  Vol.  II,  1914: 

I  PD 

7’=nJ-^  (4S’  •  60S) 

Trautwine,  “Engineer’s  Pocket  Book,”  1911: 

W  =  (0.05  to  0.08  )S 

Tyrrell,  “Mill  Buildings,”  1911,  for  roof  load  of  40  Ih. 
per  square  foot  of  ground  area,  bays  10  to  20  ft.,  rafter 
.«lope  6  in.  to  1  ft.  and  unit  stresses  of  12,000  compres¬ 
sion,  15,000  tension: 


The  weights  of  trusses  for  other  loadings  and  rafter 
slopes  are  obtained  from  a  series  of  curves. 

Conclusions  regarding  empirical  formulas  drawn  from 
estimated  weights  of  several  hundred  trusses  may 
prove  interesting.  Three  light  Fink  trusses  resting 
on  brick  walls  of  40-,  60-  and  80-ft.  spans,  bays  16  ft., 
load  equivalent  to  40  lb.  per  square  foot  of  horizontal 
area  uniformly  distributed  on  the  top  chord,  roof  slope 
6  in.  per  foot,  weighed  1370,  2550  and  4320  lb.,  re¬ 
spectively.  The  estimated  weights  of  three  trusses  of 
the  Warren  type,  same  span  and  loading,  but  roof 
slope  of  1  in.  per  foot,  were  1500,  2900  and  4800  lb.  The 
weights,  according  to  the  formulas  quoted,  for  trusses 
with  same  spans  and  loading,  are  given  in  Table  I. 


TABLE  I.  WEIGHTS  OF  ROOF  TRESSES— 16-FOOT  BAYS; 
LOAD.  40  I.B  PER  .SQVARE  FOOT  OF  HORIZONTAL  AREA 


B'  ••  Weight  per  Square  Foot  of  Ares;  T  »  Weight  of  True* 

40-Ft  Span  60-Ft  Span  80-Ft  Span 


Formula 

H' 

T 

W 

T 

H 

T 

Cambria 

i  00 

3.200 

5  00 

4.800 

5  00 

6.40:i 

Carnrgie  . 

2  26 

1.446 

3  05 

2.928 

3  79 

4.851 

Fowlrr 

2  00 

1.280 

2  80 

2.688 

3  60 

4.608 

.lohnaon.  B.  4  T 

i  60 

3.584 

6  40 

6.144 

7  20 

9,216 

Jonra  4  Laughlin 

2  75 

1.760 

3  75 

3.600 

4  75 

6.0^0 

Kotchuni 

2  67 

1.709 

3  56 

3.417 

4  44 

5,685 

Maun-r 

2  60 

1.664 

3  40 

3.264 

4  20 

5,576 

Mrrriman  . 

...  5  75 

2.400 

5  25 

5.040 

6  75 

8.650 

Rirkrr,  1907 

...  1  87 

1.197 

3  00 

2.880 

4  27 

5, 4  66 

Ricker,  1912 . 

1  73 

1.107 

2  68 

2.573 

3  71 

4,749 

Thayer  . 

.  .  2  75 

1.760 

3  75 

3.600 

4  75 

6,080 

Trautwine  . 

2  00 

1.280 

3  00 

2.880 

4  00 

5,120 

Tyrrell . 

2  75 

1.760 

3  75 

3.600 

4  75 

6,080 

Again,  three  Fink  trusses  of  the  same  span,  spacing 
and  slope  as  before,  but  with  load  of  56  lb.  per  square 
foot  of  horizontal  projection,  an  increase  of  40‘'r. 
weighed  1670,  3200  and  5500  lb.,  respectively.  Trusses 
of  the  Warren  type,  roof  slope  of  1  in.  to  1  ft.,  weighed 
1900,  3750  and  6000  lb.  The  formulas  give  weights  for 
this  loading  as  in  Table  II. 

The  variation — in  some  cases  more  than  100  per  cent 
— of  weights  obtained  from  the  different  formulas  will  at 
once  be  noted.  The  values  obtained  from  a  number  of 
the  formulas  depend  upon  the  span  length  alone,  and 
are  the  same  for  all  loadings.  Other  formulas  make 
the  weight  of  the  truss  vary  directly  as  the  load,  which 
actual  weights  show  to  be  an  error.  DuBois,  in  "The 
Strains  in  Framed  Structures,”  gives  a  formula  taking 


tvblk  II.  WEIGHTS  OF  ucK)F  TULSSES— iwooT  BA^ S;  formula,  for  the  weights  of  roof  trusses,  which  is  at 

W.iii  LB  PER  SgUAKE  FOOT  OF  HOIlIZONTAL  AREA  .  ,  .  ,  ii  i-  ui  u 

LOAD.  56  I'M-  *^*^'*'  once  simple,  accurate  and  generally  applicable,  can  be 

It  -  w.khtporSgu«iT^^<H)t  of^An.:  dcvlsed.  Such  u  formula  is  not  necessary.  In  calculat- 

Kornmi*  w'  T  IF  7'  IF  T  jj,g  stresses  the  Weight  of  the  truss  is  usually  so  small 

5  00  5,200  5  00  4,800  5  00  6,400  , 

..  3  16  2,024  4  27  4,100  5  31  6,791  Compared  With  the  Weight  of  the  covenng,  the  snow  and 

■‘"i"*'  3  00  1,920  4  20  4,032  5  40  6,912  ,  ...  ... 

„  !■  A  T  5  60  3,584  6  40  6,144  7  20  9.216  the  Wind,  that  an  error  in  its  a.ssumption  is  negligible. 

j::,;,Ta  LauKiiim .  3  «5  mm  5  »  s.mo  6  65  8.^2  Ordinary  steel  roof  tru.s.ses  on  brick  walls  with  roof 

Ma'.ip"  ^  5  2?  jIoJo  6  75  mJo  slope  of  6  in.  to  1  ft.  and  an  assumed  load  of  800  lb. 

iVi'kVr.TW  ....  j  87  i,j97  3  M  2,880  4  27  5,465  per  linear  foot  of  top  chord,  uniformly  distributed, 

rii'm-r  .  3  26  2.082  4  44  4.259  5  62  7.16}  Weigh  from  30  to  75  lb.  per  linear  foot  of  span  for  spans 

^  up  to  85  ft.  For  less  slopes  the  weight  may  be  from  5  to 

into  account  the  load,  span,  slope  and  unit  stresses,  but  26%  more.  For  different  loadings  the  variation  in 

it  is  too  cumbersome  for  use.  Moreover,  it  supposes  the  weight  is  usually  from  25  to  75'^^^c  of  the  variation  in 

chords  to  be  of  constant  section,  and  neglects  the  web  loading.  It  should  be  noted  that  the  personal  equation 

members,  assuming  that  these  two  errors  compensate.  of  the  designer  and  the  many  factors  entering  into  the 

In  fact,  as  stated  by  Marburg,  in  “Framed  Structures  weights  of  roof  trusses  may  cause  a  variation  of  5  to 

and  Girders,”  the  variables  are  so  numerous  that  no  25%  in  the  same  truss. 


New  England  Rivers  Have  Similar 
Run-Off  Characteristics 

In  Seven  Different  Rivers  Curves  Show  Half  of 
Total  Flow  in  Three  Months  and  Three- 
Quarters  in  Six  Months 

I  N  THE  analysis  of  flow  records  for  rivers  in  various 
I  parts  of  New  England  the  writer  ha.s  found  a  marked 
similarity  with  respect  to  the  quantity  of  water  which 
runs  off  during  a  few  months  in  the  spring  and  its  pro¬ 
portion  of  the  total  run-off  for  the  year.  The  total 
quantity  of  water  which  passes  down  a  river  during 
any  calendar  month  will  naturally  vary  from  year  to 
year,  and  the  month  of  highest  run-off  during  one  year 
may  possibly  be  the  month  which  ranks  second  or  third 


highest  for  the  next  year.  However,  if  records  are 
available  for  several  years  so  that  deflnite  conclusions 
can  be  drawn,  it  will  be  found  that  a  certain  month 
of  the  year  stands  preeminent  as  being  the  month 
which  averages  the  highest  run-off. 

For  the  majority  of  New  England  rivers  this  month 
is  April,  although  for  some  of  the  more  northern 
streams  May  ranks  the  highest,  and  for  a  few  rivers 
draining  southern  slopes  March  gives  the  highe.st  run¬ 
off,  the  average  for  the  one  highest  month  being  in 
the  vicinity  of  25%  of  the  total  run-off  for  the  year. 
The  total  for  the  highest  three  months,  which  are 
usually  consecutive,  averages  over  50%  of  the  yearly 
total,  while  six  months  yield  about  75%  of  the  total. 
These  figures  are  average  figures  based  on  several 
years’  records  in  each  case, 

I  - apply  oaly  to  rivers  where 

regulated  by 
^  the  use  of  storage. 

—  The  accompanying  diagram 

j  shews  how  the  cumulative 

9  10  11  12  run-off  varies  with  different 

periods  of  time  during  the 
year,  the  quantities  being  arranged  in  order  of  mag¬ 
nitude  before  summation.  Assuming  that  the  total 
run-off  from  a  drainage  basin  equals  a  depth  of  24  in. 
and  that,  as  is  apt  to  be  the  case,  75%  of  this  occurs 
during  six  months,  there  will  remain  only  6  in.  of 
run-off  to  be  distributed  over  the  remaining  six  months 
of  the  year.  The  diagram  shows  that  about  the  same 
quantity  of  water  would  go  to  waste  during  one  month 
in  the  spring. 

In  designing  storage  reservoirs  in  New  England 
where  no  draft  on  the  reservoir  is  neces.sary  during  the 
spring  and  early  summer,  it  is  desirable  to  provide  a 
capacity  large  enough  to  hold  at  least  one-half  of  the 
total  annual  run-off  f.*om  the  tributary  drainage  area. 
Whether  the  average,  or  a  greater  than  the  average, 
run-off  figure  should  be  used  depends  upon  local  condi¬ 
tions  and  the  cost  of  the  development.  If  the  develop¬ 
ment  is  made  on  the  basis  of  storing  one-half  the  aver¬ 
age  run-off  it  will  be  found  that  the  reservoir  com¬ 
pletely  fills  during  the  spring  months  five  years  out 
of  six,  and  also  partially  fills  a  second  time  in  the 
autumn  in  some  years. 
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Engineering  Literature 


Ready  Reference  Books  for  the  Engineer 

By  Ruth  Canavan 

TJbrarlan  with  Metcalf  &  Kddy,  ronaultinr  ninrlneem,  noRton 

The  accumulation  of  data  and  the  verification  of  de¬ 
tail,  by  research,  are  necessary  and  important  steps 
toward  the  solution  of  enifineerinr  problems.  Certain 
of  the  most  helpful  reference  works  for  these  purposes 
are  cited  in  the  following:  paragraphs. 

First,  there  may  Ite  mentioned  the  two  useful  compila¬ 
tions,  "EnKineerinjf  Index”  and  “Industrial  Arts  In¬ 
dex,”  the  former  covering  the  years  1884  to  date,  and 
the  latter  l‘.U3  to  date.  “Knsrineerinj?  News  Index” 
gives  in  even  more  minute  detail  than  does  the  “Engi¬ 
neering  Index”  references  to  the  articles  in  Engineer- 
ing  News  from  1874  to  1909.  [The  period  from  1910 
to  the  clo.se  of  March,  1917,  when  Engineering  News 
was  consolidated  with  Engineering  Record  will  soon  be 
covered  by  a  volume  now  in  press. — Editor.]  The 
annual  indexes  to  “('hemical  Ab.stracts”  (1907  to  date) 
cover  in  a  mo.st  comprehensive  manner  the  literature 
on  public  health,  sanitation,  the  industrial  arts,  water- 
supply  and  sewerage.  A  cumulative  index  of  the  annual 
indexes  for  the  years  1907  to  1916  has  recently  been 
issued,  and  offers  valuable  assistance  to  the  research 
worker. 

Other  useful  cumulative  indexes  covering  profes¬ 
sional  papers,  committee  reports  and  treatises,  have 
been  publi.shed  by  the  American  Society  of  Civil  Engi¬ 
neers  (1867  to  1911),  the  New  England  Water-Works 
Association  (1882  to  1916),  the  Society  of  Chemical 
Industry  (1896  to  1916),  the  American  Society  for 
Testing  Materials  (1898  to  1912),  the  American  Insti¬ 
tute  of  Electrical  Engineers  (1884-1910)  and  the  Amer¬ 
ican  Institute  of  Mining  Engineers  (1871-1904,  1906- 
1909). 

Enginei-»s’  Handbooks  and  Their  Indexes 

In  seeking  information  from  indexes  the  many  pro¬ 
fessional  “handbooks”  must  not  be  overlooked,  for  most 
of  the  compilers  appreciate  that  the  value  of  their 
books  depends  largely  upon  the  adequacy  of  their  in¬ 
dexes.  For  example,  a  fruitless  .search  of  several  hours, 
through  textbooks  on  solid  geometry,  failed  to  reveal  the 
methtxl  for  computing  the  cubical  contents  of  a  pecu¬ 
liar  form  of  ungula;  whereas  reference  to  the  index  of 
Marks’  "Mechanical  Engineers’  Handbook”  led  to  a 
prompt  solution  of  the  problem.  Other  handbooks 
popular  in  the  engineer’s  library  are  Merriman’s 
“American  Civil  Engineers’  Pocket  Book,”  Trautwine’s 
“Civil  Engineer’s  Pocket-Book,”  Frye’s  “Civil  Engi¬ 
neer’s  Pocket  Book,”  Kidder’s  “Architects’  and  Build¬ 
ers’  Pocket  Book,”  Ketchum’s  “Structural  Engineers’ 
Handbook,”  “The  Standard  Handbook  for  Electrical 
Engineers,”  Foster’s  “Electrical  Engineers’  Pocket 
Book,”  Gillette’s  “Handbook  of  Cost  Data,”  Dana’s 
"Handbook  of  Construction  Plant,”  Gillette  and  Dana’s 
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“Mechanical  and  Electrical  Cost  Data,”  Walker’s  HTJk 
Building  Estimator’s  Reference  Book,”  and  H$^,an(l 
Johnson’s  “Concrete  Engineers’  Handbook.”'  * 

Many  of  these  handbooks  are  copiously  'interl.'irdcd 
with  references  to  articles  and  reports  from  which  cita¬ 
tions  were  derived,  and  help  set  the  searcher  on  tho 
right  path.  Some  of  the  textbooks  and  scientific  trea¬ 
tises  offer  similar  guidance,  by  means  of  footnotes  or  ap¬ 
pended  bibliographies. 

A  card  list  of  bibliographies,  arranged  alphabetically 
by  subjects,  is  extremely  helpful,  and  obviates  the  nec¬ 
essity  of  retracing  ground  once  covered.  Such  a  li.st 
may  be  so  restricted  as  to  include  only  the  results  of 
one’s  own  searches,  or  amplified  to  include  such  bibliog¬ 
raphies  as  those  published  by  the  Carnegie  Institute, 
the  Concrete  Institute,  and  also  those  appended  to 
treatises  and  textbooks. 

Useful  Government  Publications 

Of  great  value  in  engineering  research  are  the  pub¬ 
lications  of  the  various  branches  of  the  United  States 
Government,  such  as  the  “Water-Supply  Papers,”  the 
bulletins  and  “Professional  Papers”  of  the  Geological 
Survey;  the  reports  and  bulletins  of  the  United  States 
Public  Health  Service;  and  the  contributions  of  the 
several  bureaus  of  the  Department  of  Agriculture. 
Then  there  are  also  the  reports  of  the  Army  engineers 
and  their  “Professional  Papers,”  the  reports  of  the 
Coast  and  Geodetic  Survey,  the  Lake  Survey  aeries,  the 
Weather  Bureau  reports,  the  bulletins  of  the  Cen.sus 
Bureau  and  the  many-shelved  publications  of  the  Patent 
Office.  Some  of  these  branches  issue  departmental  in¬ 
dexes,  but  all  of  the  United  States  Government ‘publica¬ 
tions  are  listed  in  a  “Catalog  of  the  Public  Documents 
of  the  (various)  Congresses,  and  of  all  departments 
of  the  Government  of  the  United  States,”  issued 
monthly  by  the  Superintendent  of  Documents  and  an¬ 
nually  in  cumulative  form.  A  “Check  List  of  United 
States  Public  Documents,  1789-1909,”  is  also  useful  as  a 
means  of  tracing  publications  that  are  not  very  recent. 

Guides  to  Engineering  Borderlands 

But  it  is  perhaps  in  the  border  lands  of  the  other 
sciences,  only  occasionally  invaded  by  the  engineer,  that 
guidance  is  most  welcome.  Chemistry  and  bacteriology 
are,  as  he'  knows,  quite  thoroughly  covered  by  “Chem¬ 
ical  Abstracts,”  but  a  problem  sometimes  confronts  him 
which  demands  for  its  solution  a  more  intimate  knowl¬ 
edge  of  the  pathological  significance  of  some  factor  than 
the  familiar  reference  works  afford,  and  he  resorts  to 
the  medical  library.  Here  he  may  consult  “The  Na¬ 
tional  Standard  Dispensatory”  or  the  “Pharmacopa'ia 
of  the  United  States”  (two  works  issued  in  alternate 
years),  Stedman’s  “Medical  Dictionary,”  Thorpe’s  “Dic¬ 
tionary  of  Applied  Chemistry,”  “A  Reference  Handbook 
of  the  Medical  Sciences,”  an  encyclopedia  of  medicine 
edited  by  A.  H.  Buck  in  eight  volumes,  1885  to  1889, 


or  for  references  to  tlie  literature  on  medicine  he  may  the  various  contracts  and  other  items  of  interest  re¬ 
refer  to  the  “Index  Medicus”  (puldished  by  the  Car-  Kardinir  the  canal  work. 

ne^ie  Institute)  or  to  the  “Quarterly  Cumul'itive  Index  to  — . 

furrent  Medical  Literature,”  published  by  the  American  ,  ,  ,  ^  i  r»  'ai. 

ZLl  A^ociaiion.  Johnson  s  Oreat  Book  Rewritten 

■  Ai-ain,  if  the  engineer  ia  cailed  upon  aa  an  expert  u,). 

u  itness  and  wishes  to  fortify  his  testimony  by  refer-  I’nivorHity  of  wincongin.  umi  jamoH  Aston,  m.  laiiurttisi  with 

aim  ^  f  ,  at.  i  i  l  the  A  M  Ityers  To.  of  IMttshurKh  Kdltt-.l  l.y  K  K,  Turn.aure, 

erces  to  court  precedents,  he  seeks  the  law  library  i>oan  of  the  coiieito  <>f  KnKine«TinK  of  th.*  rrivemity  of 

u  ha  iiriaVtaa  fho  <siinrpmp  Pniirt  dpriainna  nf  thp  WUconsln.  Fifth  Kaditlnn.  Now  York:  John  Wiley  &  Sons, 

where,  if  he  wisnes  tne  ^upreme  i^oun  aecisions  oi  me  chapman  «  unii.  i.td.  doth:  6  x  »  in. :  pp. 

various  states,  he  consults  one  of  the  branches  of  the  x‘-9 ;  illustrated. 

Nx-itional  Reporter  System  (viz.,  “The  Pacific  Reporter,”  Those  who  have  leaned  for  many  years  on  .T.  B. 

the  “Northwestern  Reporter,”  the  “Northeastern  Re-  Johnson’s  (Treat  book,  “Materials  of  Con.struction.”  will 
port,”  etc.),  or  he  turns  to  the  “American  Digest,”  study  this  new  edition  with  interest  and  profit,  and  are 
which  undertakes  to  cover  all  decisions  in  all  American  likely  to  adopt  it  as  their  reference  manual.  It  is  a 
courts.  “Rulinpr  Case  Law”  and  “The  Lawyersi’  Re-  new  work,  yet  it  follows  the  spirit  of  the  oritrinal  on  a 
ports  Annotated”  also  cover  ca.ses  in  all  courts  to  a  modernized  working  basis.  Such  prominent  features 
limited  extent,  by  footnote  references  illustrative  of  the  of  the  old  Johnson  as  the  elaborate  de.srriptive  discus- 
precedents  enumerated.  Textbooks  and  treatises  such  sion  of  the  varieties  of  wood,  for  example,  have  dis- 
as  Wait’s  “Engineering  and  Architectural  Jurispru-  appeared,  while  a  200-page  section  on  cements  and  con- 
dence,”  are  similarly  helpful.  The  “Federal  Reporter,”  cretes  properly  reflects  the  great  advance  in  this  field 
however,  covers  only  United  States  Circuit  and  Di.strict  made  in  the  22  years  since  the  appearance  of  the 
Court  cases.  All  opinions  relating  to  public  utilities,  original  work. 

whether  delivered  by  state  commissions  or  the  courts  of  Under  the  editorial  PTUidance  of  F.  E.  Turneaure, 
the  various  states,  arc  digested  in  “Public  Utilities  Re-  most  of  the  book  was  written  by  M.  O.  Withey.  Six 
ports  Annotated”  which,  unfortunately,  only  dates  back  chapters  on  iron  and  steel,  covering  the  production  of 
to  11)15.  Then  there  are  such  general  reference  works  the  metal  and  its  constitution,  were  written  largely  by 
as  Black’s  “Law  Dictionary,”  “Words  and  Phrases  j.  Aston.  Fatigue  of  metals  was  handled  by  J.  B.  Kom- 
Judicially  Defined”  (an  eight-volume  encyclopedia),  mers,  and  corrosion  of  iron  and  steel  by  O.  P.  Watts. 
Stroud’s  “Judicial  Dictionary”  (in  three  volumes),  Wil-  This  collaboration  brought  to  bear  on  the  work  a  not- 
liams’  “Law  Dictionary”  and  Wharton  s  “Law  Lexicon.  atjjg  wealth  of  ability  and  .special  knowledge.  The  book 

It  sometimes  happens  also  that  the  engineer  is  called  clearly  reflects  this  fact;  it  is  of  high  rank  in  balance 
upon  to  decide  architectural  details  not  usually  falling  treatment,  in  judicious  selection  of  test  re.sults  and 
within  his  province.  Reference  may  then  be  had  to  other  data,  and  in  critical  judgment  on  the  many 
Kidder  a  Architects  and  Builders  Pocket-Book,  to  doubtful  or  contentious  points  affecting  the  properties 
the  “Handbook  for  Architects  and  Builders,”  published  testing  of  materials. 

each  year  by  the  Illinois  Society  of  Architects,  or  to  To  summarize  the  contents  verv  briefly :  After  an  in- 
the  files  of  such  publications  as  the  Architectural  Re-  troductory  section  on  applied  mechanics,  of  47  pages, 
view,  the  Architectural  Record,  House  and  Garden,  t^ere  follow  90  pages  on  testing  machines  and  testing 
etc.,  some  of  these  publications  being  covered  by  the  procedure.  An  equal  .space  is  given  to  wood,  and  about 
“Indu.strial  Arts”  and  “Engineering”  indexes,  pre-  30  pages  each  to  stone  and  clay  products.  Cement  and 
viously  mentioned.  concrete  have  220  pages,  of  which  20  pages  are  de- 

Finally,  it  is  useful  to  know  of  such  very  general  ^^t^^al  cement  and  lime.  Finally,  a  little 

reference  works  as  “The  Readers  Guide,  (1901  to  tj^an  300  pages  is  given  to  metals,  bv  far  the  larger 

date).  “Poole’s  Index”  (1882  to  1906),  Bartletts  Fa-  of  this  space  being  devoted  to  iron  and  its  alloys, 

miliar  Quotations.”  “The  American  Year  Book  The  nonferrous  metals  30  pages. 

International  Year  Book,”  the  “Biogra^  Congres-  ^he  three  short  but  important  closing  chapters  are 
s.onal  Dirw  ory”  1774  to  1911),  Who s  Who  in  Amer-  Temperature  on  Mechanical  Properties,”  12 

ica  and  “Who  s  Who  in  New  England,  etc.  ..patigue  of  Metals,”  16  pages,  and  “Corrosion 

While  the  reference  works  mentioned  in  the  forego-  Metals  ”  18  pages 
ing  paragraphs  are  all  well-known  and  much  used,  it  is  Considering  the  Inevitably  great  bulk  of  a  work  of 
hoped  that  their  enumeration  may  serve  to  recall  some  jhis  kind-not  far  from  1000  pages-and  the  great  and 
source  of  information  which  otherw.se  might  te  over-  extending  range  of  subjects  and  questions  con- 

lookcd,  or  to  give  a  timely  suggestion  to  the  baffled  re-  technical  reader  and  user  of  professional 

search  worker.  _ _ 


Barge  Canal  Bulletin  Ceases  Publication 

With  the  January,  1919,  issue,  the  Barge  Canal  Bul¬ 
letin,  which  has  been  published  monthly  for  11  years 
under  the  direction  of  the  New  York  State  Engineer 
and  Surveyor,  discontinued  publication.  According  to 
Frank  M.  Williams,  the  present  state  engineer,  the 
work  on  the  Barge  Canal  is  so  nearly  completed  that  it 
does  not  seem  worth  while  to  continue  the  publication 
of  the  bulletin,  which  gave  publicity  to  the  progress  on 
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ing  judgment  of  technical  questions  and  discussions  and 
his  prophetic  vision  as  on  his  genius  for  gathering  and 
selecting  data — remarkable  as  was  this  latter.  This 
quality  of  judgment  and  vision,  rare  as  it  is,  and  neces- 
.sarily  an  individual  gift,  has  in  a  mea.sure  a  parallel 
in  the  pre.sent  work.  True,  the  author’s  personality  is 
not  so  characteristic  of  the  new  book  as  of  the  old.  The 
times,  of  course,  have  changed,  and  it  may  be  that  a 
greater  proportion  of  the  subjective  element  would  not 
have  been  wholly  advantageous. 

Two  details  of  the  book  may  be  cited  as  bearing  on 
the  question — which,  by  the  way,  is  a  question  to  be 
decided  by  each  prospective  user  of  the  book  according  to 
his  mental  leanings.  Under  the  heading  of  the  reason 
for  the  tensile  test  of  cement,  the  book  expresses  it- 
.self  very  di.stinctly  in  advocacy  of  making  the  compres¬ 
sion  test  the  .standard,  and  states  that  the  reasons  for 
adhering  to  the  tensile  test  are  inadequate.  There  is 
obvious  conviction  in  the  comment,  and  a  serviceable 
reminder  that  conventional  methods  often  lag.  Rather 
different  is  the  attitude  of  another  page.  In  the  treat¬ 
ment  of  fatigue  of  metals,  after  a  de.scriptive  review 
of  endurance  tests  and  their  results,  the  text  passes 
without  comment  to  a  statement  of  the  use  of  fatigue 
formulas  in  fixing  working  stresses;  it  carefully  re¬ 
frains  from  correlating  the  tests  at  high  stress  ranges 
with  .service  under  low  stress  ranges.  Thus  it  leaves  un¬ 
touched  one  of  the  most  delicate  and  obscure  questions 
in  the  field  of  steel  structures. 


Water-Works  and  Their  Operation 

Reviewed  by  Caleb  Mills  Saville 

Manager  and  Chief  KnKineer  of  the  Hartford  Water-Works. 

Hartford,  Conn. 

CONVEYANCE  AND  DISTRIBUTION  OF  WATER  FOR  WATER 
Supply.  Aqueducts.  IMi>e-I.ines  and  Distributing  Systems. 
A  Practical  Treatise  for  Water-Works  Engineers  and  Superln- 
tendent.s — By  Edward  Wegmann.  C.  E.,  M.  Am.  Soc.  C.  E.. 
American  Watei -Works  As80«'latlon.  New  England  Water¬ 
works  As.sociatiun.  New  V'ork ;  D.  Van  Nostrand  Co.  Cloth; 
6x9;  pp.  663  :  illustrated.  $5. 

Within  recent  years  most  branches  of  engineering 
literature  have  received  valuable  contributions  from 
authors  well  equipped  in  theory’  and  practice.  Water- 
supply,  however,  seems  to  have  been  somewhat  neg¬ 
lected.  This  is  particularly  true  of  practical  water¬ 
works  operation,  which  has  received  little  attention 
since  the  appearance  in  1889  of  that  pioneer  work, 
"Some  Details  of  Water-Works  Construction,”  by  Wil¬ 
liam  R.  Billings.  A  notable  exception  is  the  very  com¬ 
plete  “Water-Works  Handbook,”  by  Flinn,  Weston  and 
Bogert. 

Mr.  Wegmann’s  new  book  is  timely.  It  is  divided 
into  three  parts:  (1)  Water  Consumption  and  Hy¬ 
draulic  Formulas  (54  pp.) ;  (2)  Design  and  Construc¬ 
tion  (436  pp.)  ;  (3)  Maintenance  and  Operation  (143 
pp.).  In  addition,  there  are  five  appendixes,  three  of 
which  are  devoted  to  .stand.ard  specifications  for  water 
pipes,  valves  and  hydrants,  structural  and  boiler  steel. 
Following,  there  is  a  brief  description  of  inside  fire- 
protection  systems  and  a  reprint  of  the  fire  stream 
tables  of  the  National  Board  of  Fire  Underwriters. 

The  first  chapter  is  principally  devoted  to  data  on 
consumption  and  waste  of  water  in  municipalities.  The 
next  two  chapters  treat  very  briefly  of  the  hydraulic.^ 
of  water-supply  pipes  and  conduits,  and  are  apparently 
intended  merely  for  reference.  The  four  chapters  on 
pipes  of  wood,  cast-iron,  steel,  cement  and  concrete 
contain  little  or  no  discussion  of  the  merits  of  the 


several  materials,  their  applicability  to  special  condi 
tions  or  their  behavior  under  service  conditions.  Brio; 
attention  is  given  to  stress  in  pipes  due  to  water  pre- 
sure,  water  hammer  and  temperature.  The  collapse  oi 
empty  steel  pipes  is  mentioned.  Little  is  said  of  stre.v 
due  to  backfill  or  the  care  necessary  in  laying  large 
pipes  of  comparatively  brittle  material. 

Two  chapters  on  submerged  pipes  give  general  de¬ 
scriptions  of  several  under-water  pipe  crossings.  In 
the  two  following  chapters  a  number  of  makes  of  gate 
valves,  sluice  gates,  pressure  regulators  and  hydrant 
are  illustrated  and  described.  A  discussion  of  the 
merits  of  the  several  types  mentioned,  without  makers’ 
names,  would  have  added  greatly  to  the  value  of  the 
book. 

The  four  chapters  on  intakes,  tunnels,  aqueducts  and 
service  reservoirs,  are  mostly  descriptive  and  chiefly  oi 
historical  value,  giving  little  detailed  information  on 
design,  construction  or  cost.  They  appear  to  have 
been  compiled  from  reports  and  technical  papers.  The 
several  aqueducts  of  the  New  York  City  water-supply 
are  described  in  considerable  detail,  and  much  of  th^' 
information  appearing  in  the  annual  reports  of  the 
Croton  Aqueduct  and  the  Board  of  Water-Supply  is 
brought  together  in  convenient  shape  for  reference. 

In  the  chapter  on  service  reservoirs,  tables  of  cost 
of  covered  reservoirs  are  given.  As  these  tables  were 
compiled  about  20  years  ago  by  Freeman  C.  Coffin,  some 
caution  should  be  attached  to  their  use  at  the  present 
time.  A  very  comprehensive  compilation  of  groined- 
arch  data  by  Prof.  John  H.  Gregory  is  valuable  for 
use  in  connection  with  that  kind  of  construction.  The 
pages  given  to  reinforced-concrete  stand-pipe  construc¬ 
tion  are  descriptive  of  many  structures  which  have 
been  built,  and  a  very  excellent  table  is  given  of  the 
principal  data  connected  therewith. 

Tanks  of  wood  and  steel  are  described  and  some  in¬ 
formation  is  given  as  to  design.  Under  fire  pretection, 
classic  data  are  presented  regarding  the  number  and 
size  of  fire  streams  required,  experiments  of  discharge 
and  loss  of  head  in  fire  hose,  and  a  description  of  the 
method  of  conducting  flow  tests  of  hydrants.  There 
are  good  descriptions  of  the  high-pressure  water  sys¬ 
tems  in  New  York,  Philadelphia,  Baltimore  and  San 
Francisco. 

Part  II  closes  with  seven  pages  on  the  various  kinds 
of  distribution  systems;  they  give  little  information 
as  to  details  and  methods  required  in  laying  out  the 
work. 

Part  III  is  devoted  to  general  descriptions  of  water¬ 
works  maintenance  appurtenances  and  appliances.  Some 
brief  statements  concerning  electrolysis,  abstracted 
mainly  from  reports  of  the  late  Prof.  A.  F.  Ganz, 
are  given.  Tools  and  machinery  used  in  pipe  work 
and  methods  and  apparatus  used  in  waste  and  leak¬ 
age  surveys  of  water-works  systems  are  next  treated. 
Full  descriptions  of  the  various  types  and  makes 
of  meters  in  use  occupy  64  pages.  Mention  is  made 
of  testing  apparatus  which  is  furnished  by  different 
makers,  and  a  brief  discussion  is  offered  regard¬ 
ing  results  to  be  obtained.  A  very  interesting  and  in¬ 
structive  diagram  is  given  as  to  the  average  accuracy 
of  tl-in.  disc  meters  both  new  and  after  service.  The 
author  fails  to  state  the  conditions  under  which  the 
data  for  constructing  the  curves  were  obtained. 

The  last  chapter  describes  various  instruments  for 
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recording  the  height  of  water  in  reservoirs,  stand-pipes 
aiid  streams.  Most  of  the  standard  devices  are  men¬ 
tioned. 

The  book  makes  some  mention  of  almost  every  matter 
connected  with  water-works  operation.  The  portion  on 
hydraulics  is  rather  too  brief  for  the  hydraulic  en¬ 
gineer  and  perhaps  not  sufficiently  elementary  for  the 
nontechnical  superintendent. 

The  chapters  on  design  and  construction  are  mostly 
historical  or  descriptive.  They  contain  much  matter 
gleaned  from  published  reports  on  large  work  and  from 
papers  which  have  appeared  from  time  to  time  in  the 
technical  press  and  in  society  transactions. 

The  portion  of  the  book  devoted  to  maintenance  and 
operation,  and  especially  those  parts  dealing  with  ap¬ 
purtenances,  seem  to  be  mainly  a  compendium  of  in¬ 
formation  contained  in  trade  publications  and  adver¬ 
tising  literature,  rather  than  an  original  and  distinct 
contribution  to  engineering  knowledge. 

While  the  classical  work  of  Dexter  Brackett,  in  his 
water-waste  report  to  the  Metropolitan  Water  Board 
of  Massachusetts  in  1903,  is  well  and  justly  recognized 
by  the  author,  it  is  to  be  regretted  that  he  did  not  also 
include  mention  of  the  truly  remarkable  results  attained 
in  curtailing  waste  in  this  same  district  which  recently 
has  come  about  principally  through  the  introduction  of 
meters. 

The  descriptions  of  water-works  appurtenances  might 
well  have  been  supplemented  by  discussions  of  the 
fundamentals  of  the  different  types  of  apparatus  and 
of  the  limitations  of  the  appliances  under  certain  con¬ 
ditions.  This  would  be  of  use  to  water-works  engineers 
and  superintendents  and  would  enable  them  to  separate 
more  quickly  the  grain  from  the  chaff  in  the  salesman’s 
argument. 

The  author  deserves  praise  for  enriching  a  rather 
barren  field  of  engineering  literature.  Water-works 
superintendents  and  engineers  should  be  thankful  to 
him  for  bringing  together  in  one  place  information 
ccncerning  so  many  water-works  devices  and  methods. 


For  Instructors  of  Industrial  Workers 

THE  INSTRUCTOR— THE  MAN  AND  THE  JOB:  A  Hand  Book 
for  Instructors  of  Industrial  and  Vocational  Subjects— By 
Charles  R.  Allen,  Sometime  Agent  for  Industrial  Training  for 
Buys  and  Men,  Massachusetts  Board  of  Elducation,  and  Su¬ 
perintendent  of  Instructor  Training,  U.  S.  Shipping  Board, 
Eniergen<'y  Fleet  Corporation.  Philadelphia  and  I»ndon:  J. 
B.  Lippincott  Co.  Cloth  ;  x  8  in. ;  pp.  373.  $1.50. 

According  to  C.  A.  Prosser,  who  in  the  Introduction 
states  that  he  is  well  acquainted  with  the  author,  this 
book  is  the  most  important  contribution  yet  made  to 
industrial  and  trade  training.  It  deals'  with  the  vital 
problem  of  the  selection  and  training  of  competent  in¬ 
structors,  and  it  should  give  employers  and  foremen 
a  clear  and  accurate  conception  of  the  needs  and  possi¬ 
bilities  of  training  new  workers.  It  demonstrates  that 
the  pedagogy  of  industrial  education  has  built  up  a 
definite  content  for  courses  of  its  own. 

The  author  states  that  his  main  purposes  are  to  pre¬ 
sent  a  handbook  to  instructors  in  industrial  plants,  and 
furnish  instruction  notes  for  instructor-training 
courses.  The  book  is  the  result  of  actual  experience 
in  training  over  1000  shipyard  instructors.  A  fairly 
complete  idea  of  the  contents  is  given  by  the  titles  of 
the  nine  parts  into  which  the  book  is  divided :  Train¬ 
ing  in  the  Plant;  the  Analysis  and  Classification  of 
Trade  Knowledge;  Establishing  an  Effective  Instruc¬ 
tional  Order;  Putting  it  Over;  Methods  of  Instruc¬ 


tion;  Lesson  Planning;  Instructional  Management;  Or¬ 
ganization  for  Training  in  Industry;  The  Use  of  This 
Material  in  In.structor-Training  Courses. 

Perhaps  the  essence  of  the  author’s  ideas  can  be  ex¬ 
pressed  in  his  concept  of  what  instruction  really  is,  and 
his  proposed  tests  of  effective  instruction.  He  main¬ 
tains  that  telling  is  not  instruction,  drilling  is  not  in¬ 
struction,  and  showing  is  not  instructing.  In  every 
case,  true  instruction  requires  thoughtful  action  on  the 
part  of  the  learner. 

The  book  will  be  not  alone  of  great  practical  value  to 
vocational  instructors,  but  also  unusually  suggestive  for 
teachers  of  engineering  in  our  colleges  and  universities, 
in  view  of  the  desire  to  profit  by  the  war  experience 
which  is  seen  in  many  institutions. 


Sewage  Disposal  Brought  Up  to  Date 

SEWAGE  DISPOSAI.. — By  I.rtH>nard  F.  Kiniiioutt.  late  Director 
Department  of  tTiemistry,  and  Professor  of  Sanitary  Chem¬ 
istry  in  the  Worcester  Polytechnic  Institute :  C,-E.  A.  Win¬ 
slow,  Professor  of  Public  Health  in  the  Tale  School  of 
Medicine  and  Curator  of  Public  Health  in  the  American 
Museum  of  Natural  History,  New  York,  and  R.  Winthrop 
Pratt,  Consulting:  Engineer,  M,  Am.  Soc.  C.  E.  Second  Edition. 
Rewritten.  New  York  :  John  Wiley  &  Sons,  Inc.  London 
Chapman  &  Hall,  Ltd.  Cloth  ;  6  x  9  in. ;  pp.  547  ;  illustrated. 
$4. 

The  present  thorough  revision  is  timely,  now  that  a 
resumption  of  building  sewage-treatment  works  may  be 
expected  after  a  suspension  of  activities  due  to  the  war. 
Moreover,  the  "subject  is  so  complex  and  so  many  new 
processes,  or  variations  and  changes  in  old  ones,  are 
being  continually  made,  that  any  book  on  sewage  dis¬ 
posal  soon  gets  out  of  date.  The  book  first  appeared  in 
1910  and  was  reviewed  at  length  in  this  section  of 
Engineering  News  of  Nov.  17,  1910,  p,  42  of  the  En¬ 
gineering  Literature  Supplement,  and  also  in  Engineer¬ 
ing  Record  of  Nov.  19,  1910,  p.  591. 

The  principal  topics  which  have  been  expianded  or 
added  in  the  present  edition  are:  Data  on  disposal  by 
dilution,  with  particular  reference  to  the  investigation 
and  conclusions  of  the  International  Joint  Commission 
in  its  studies  of  the  pollution  of  the  Great  Lakes;  fine 
screening,  notably  experimental  and  other  installations 
of  Riehsch-Wurl  screens;  the  present  status  of  Imhoff 
tanks,  with  special  regard  to  foaming  and  related  diffi¬ 
culties  that  have  led  some  engineers  to  turn  away  from 
these  tanks  of  late;  the  activated-sludge  and  the  Miles- 
acid  processes,  both  of  which  have  come  to  the  front 
since  the  first  edition  of  this  book  appeared. 

The  book  as  a  whole  is  a  well-rounded  presentation 
of  the  development  and  present  status  of  sewage 
disposal. 


Industrial  Democracy  Illustrated 

MAN  TO  MAN ;  The  Story  of  Industrial  I.>emofra<'y — By  John 
Leitch.  New  York ;  B.  C.  Forbes  Uo.  Cloth  ;  5  x  8  in. ;  up. 
249.  $2. 

So  much  has  been  written  about  industrial  democracy 
in  general  terms  that  concrete  examples  afford  a  pleas¬ 
ing  contrast.  In  this  readable  volume  the  author  tells 
how  he  has  helped  to  establish  a  number  of  manufactur¬ 
ing  plants  on  the  basis  of  a  community  of  interest  be¬ 
tween  employers  and  employees,  substituting  good-will 
for  ill-will,  and  cooperation  in  production  and  profit  for 
opposing  class  interests.  In  brief,  the  plan  is  to  form 
a  system  of  industrial  government  similar  to  our  own 
Federal  Government,  with  the  wage  earners  as  a  lower 
house — all  of  them  in  small  plants,  and  representatives 
in  large  plants.  The  Senate  is  composed  of  “under¬ 
executives,  department  heads  and  subforemen,  accord- 
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in»?  to  the  size  of  the  establishment.”  The  cabinet  con¬ 
sists  of  the  executive  officers  of  the  company,  with  the 
president  of  the  company  acting  as  chairman. 

In  place  of  profit-sharing  as  commonly  practiced, 
which  the  author  apparently  regards  as  a  more  or  less 
arbitrary  bonus  system,  the  author  has  introduced  at  a 
iiuml)er  of  plants  a  wage  increment  based  "on  the 
efficiency  of  production.”  He  says:  "I  take  the  cost 
of  a  unit  of  production  in  the  period  preceding  the  in¬ 
troduction  of  industrial  democracy  and  compare  that 
cost  with  the  results  after  democracy  has  gone  into 
effect.  The  gain  is  distributed  as  a  “collective  economy 
dividend,”  half  to  the  employees  and  half  to  the  pro¬ 
prietors.  It  is  paid  at  frequent  intervals,  as  every 
two  weeks,  so  as  to  make  it  a  constantly  live  issue. 


Text  on  Strength  of  Materials 

Rfviewkp  by  Clyde  T.  Morris 

civil  EnKlneerlriK  rv-partmont,  Ohio  State  L’nlvenlty, 
Columbua.  Ohio 

APPLIEP  mechanics— By  Charlea  E,  Puller.  S  B.  and  Wll- 
Ham  A,  Jolinaton,  S.  B..  F^rofeasora  of  Th<‘oretlpnl  and  Ap¬ 
plied  Me<-hanlra,  .MaaRarhusetts  Inatltute  of  Teehnology. 
v'ol.  II.;  f^trenirth  of  Materlala.  New  York:  John  Wiley  & 
Sona.  Inc.  l.ondon:  Chapman  ft  Hall.  Ltd.  Cloth;  6  x  9  in. ; 
pp.  !>S6 :  llluatrated.  93.75  net  poatpald. 

Considering  the  fact  that  very  little  space  is  de¬ 
voted  to  discussion  of  test.s  or  the  physical  properties 
of  materials  of  engineering,  and  that  centers  of  gravity 
and  moments  of  inertia  are  not  included,  this  volume 
of  556  pages  seerns  unnecessarily  large.  In  part  this 
is  due  to  the  inclusion,  at  the  end  of  each  chapter,  of 
a  large  number  of  illustrative  problems,  which  are 
generally  most  excellent.  The  methods  of  the  calculus 
have  been  employed  throughout,  perhaps  to  a  greater 
extent  than  is  customary,  and  mathematical  refine¬ 
ments  of  theoretical  calculation  of  stresses  are  given 
which  are  sometimes  unwarranted  by  the  assumptions 
made  in  the  premises  as  to  the  properties  of  the  .ma¬ 
terials  and  the  conditions  met  with  in  structures.  It 
should  be  noted  that  the  authors  state  in  the  preface, 
“As  preparation  the  student  should  have  a  knowledge 
of  differential  and  integral  calculus,  the  principles  of 
statics  and  dynamics,  and  the  methods  of  determining 
the  centers  of  gravity  and  moments  of  inertia  of  areas 
and  solids.” 

The  first  chapter  is  devoted  to  a  discussion  of  the 
physical  properties  of  materials,  but  very  little  is  given 
on  the  results  of  tests.  It  is  followed  by  a  chapter  on 
analysis  of  stress  and  strain,  a  theoretical  discussion 
of  the  relations  of  stress  intensities  acting  on  a  particle 
in  various  directions,  and  including  the  ellipse  of  stress. 
Chapters  on  uniform  stress  and  uniformly  varying 
stress  and  stresses  in  beams  give  the  ordinary'  theory  of 
flexure.  In  the  discussion  of  riveted  joints  no  mention 
is  made  of  the  fact  that  in  a  riveted  joint  the  friction 

the  principal  resisting  medium  and  that  in  good  work 
the  frictional  resistance  between  the  plates  is  seldom 
overcome.  The  chapter  on  the  general  theory  of  flex¬ 
ure  includes  beams  with  unsymmetrical  cross-sections, 
noted  upon  by  oblique  loads. 

Combined  stresses.  Chapter  VII,  might  better  be  dis¬ 
cussed  after  Chapter  IX,  on  columns,  and  should  include 
the  article  in  that  chapter  which  treats  of  the  strut  or 
tie  subjected  to  combined  axial  and  lateral  loading. 
The  treatment  in  Chapter  VII  is  only  approximate, 
neglecting  the  effect  of  the  deflection  of  the  member, 
and  might  be  omitted  without  loss. 
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In  the  chapter  on  arches  and  catenaries,  after  giving 
the  equations  for  the  reactions  of  arches  with  two 
hinges  and  without  hinges,  expressed  in  the  form  ( i 
integrals,  the  authors  develop  at  great  length  the  reac¬ 
tions  for  arches  of  uniform  cross-section  in  which  the 
axis  is  the  arc  of  a  circle.  This  may  be  good  mental 
gymnastics  for  the  student,  but  as  these  conditions  ar. 
almost  never  met  with  in  practice,  and  seldom  at 
tempted,  it  seems  that  the  ’.vork  would  have  been  mucli 
more  valuable  if  the  axis  had  been  made  parabolic  and 
the  section  variable,  as  in  the  usual  case. 

The  last  chapter,  treating  of  reinforced-concretc 
beams  and  columns,  contains  the  derivation  of  the  usual 
formulas  for  simple  beams,  T-beams  and  columns,  based 
on  the  straight-line  assumption.  The  system  of  notation 
is  fairly  uniform  throughout  and  conforms  in  the  main 
to  current  usage.  It  would  be  a  great  help  in  using 
the  book  as  a  reference  if  a  table  of  notation  were  given 
to  obviate  the  necessity  of  searching  through  the  text 
for  the  meaning  of  a  letter  or  symbol. 

As  a  textbook  for  class  instruction,  this  new  work 
may  be  satisfactory  if  supplemented  with  data  and 
lectures  on  tests  of  materials,  but  as  a  reference  book 
for  the  practicing  engineer  it  does  not  promise  to  be 
of  any  great  value. 


The  Manufacture  and  Cost  of  Liquid  Steel 

LIQUID  STEEL:  Uh  Manufacture  and  Coat — By  David  Carncirlf. 
F.  R.  S.  E.,  M.  Inst.  C.  E.,  M.  I.  Mech.  E..  M.  I.  S.  Inst. 
Assisted  by  Sidney  C.  Gladwyn,  Wh.  Ex.,  A.  M.  Inst.  C.  E 
(Bayllss  Priseinan).  Second  Edition.  New  York  and  Iy>n- 
don :  Ix>n{rnians.  Green  and  Co.  Cloth  ;  6  x  9  In. ;  pp.  526 ; 
with  10  plates  and  252  Illustrations.  $10. 

This  second  edition  of  the  work  of  a  Canadian  author, 
the  first  edition  of  which  was  reviewed  in  Engineering 
News  of  Aug.  8,  1913,  p.  328,  is  unchanged  except  for 
the  addition  of  five  pages  on  the  development  of  electric 
steel  manufacture  in  Canada.  The  new  matter  consists 
of  a  tabular  list  of  the  electric  furnaces  in  Canada, 
which  were  used,  before  the  war  and  in  1917,  mainly  in 
the  manufacture  of  steel  for  ingots  or  steel  castings  or 
low  phosphorus  pig  iron.  A  list  of  companies  manu¬ 
facturing  ferro-alloys  and  electrodes  is  added,  and  a 
typical  charge  for  shell  steel  with  a  statement  of  elec¬ 
trode  consumption  concludes  the  new  chapter. 


Extending  Our  Foreign  Trade 

AMERICAN  METHODS  IN  FOREIGN  TRADE:  A  Guide  to  Ex¬ 
port  Selling  Policy — By  George  C.  Vedder.  New  York 
McGraw-Hill  Book  Co..  Inc.  London:  Hill  Publishing  Co. 
Ltd.  Cloth ;  5  X  8  In. ;  pp.  204. 

The  extension  of  American  contracting  and  indus¬ 
trial  business  into  all  parts  of  the  world  has  created  a 
demand  for  information  regarding  the  best  methods  of 
conducting  our  foreign  trade.  Among  other  broad  sub 
jects  the  author  of  this  book  discusses  the  trade  policies 
of  the  principal  nations  of  the  world;  the  Webb- 
Pomerene  Act  and  combinations  in  foreign  trade,  and  a 
variety  of  export  problems  and  details,  including  agents, 
catalogs,  “Heavy  Machinery  in  Foreign  Markets," 
“American  Banks  Abroad,”  our  merchant  marine, 
“America's  Preeminence  in  Salesmanship,”  and  our 
tariff  in  relation  to  foreign  trade. 


An  Omission  Noted 

By  mischance  the  name  of  George  Paaswall,  New 
York  City,  was  omitted  as  the  reviewer  of  Dozal’s  “Re¬ 
taining  Walls,”  in  our  issue  of  Feb.  20,  1919,  p.  390 
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PUBLICATIONS  RECEIVED 


Mo  fill  |‘H  Ou-  tiuiiu*  of  «uili  piibllBiKT  «>f  books  or 

...miililctH  llHlod  in  llieHf  lolumtiH  1h  kIvoii  In  eiiih  ••niry  If  the 
or  paniphlet  1*  for  Hule  und  the  pi  lie  is  known  by  tlie  editor 
Ilie  DI  i<  e  IH  stated  in  eacli  entry.  Where  no  prlee  is  nlven  it  does 
mil  niiessarlly  follow  tlmt  the  book  or  pitinpidet  eun  be  obtained 
uiilii.iil  <o«t  Many,  but  not  all.  of  the  uuinphlets,  liowever,  ran 
Ik.  oblalmd  without  eost.  at  least  by  Ineluslng  postage.  I’eiHons 
Xho  are  in  doubt  as  to  the  means  to  be  pursued  to  obtain  eoples 
Ilf  the  publleatlons  listed  in  these  columns  should  apply  for  Infor- 
iiiatioii  to  till*  stated  iiubllsher.  or.  in  case  of  liooks  or  papers 
pdvuiely  printed,  then  to  tlie  author  or  other  pi-rsons  Indicated.] 
THK  t’KMKNT  QUN:  Its  Application  and  ITses — By  Bryan  O. 
*  t'olller,  M.  Am.  Soe.  I’.  K.  Iteprlnt  from  Paper  Head  before 
the  Municipal  Knglneers  of  the  City  of  New  York,  D*‘c.  23, 
ISKi  Allentown,  Penn.,  tVnient  (!un  fo.,  Inc.  Paper; 
C  X  St  in.  ;  pp.  21  ;  illustrated. 


i'FMK.VT  in  1917 — By  Kriiest  F.  Burchard  ;  with  a  Section  o.i 
‘(’oiicrete  Ships  by  Itoliert  W.  Ia>sley.  WashillKton,  1>.  C.  . 
1'  .S  Geological  Survey.  Paper  ;  6  x  9  In.  ;  pp.  37  ;  illustrated. 
cHI.iiKI.VATION  ok  WATKR — By  Joiu-ph  Uaiv.  P.  I.  C,  Pity 
liiieteriologist  and  t'henilst,  Ottawa;  Captain  Canadian  Army 
Hydrological  Corps;  Member  of  Committee  Standard  .Methods 
of  Analysis,  American  Water-Works  Association.  New 
Vork:  .lohn  Wiley  &  Sons.  Inc.  I.ondon :  Chapman  &  Hall, 
1,1(1  Cloth;  6  X  9  In.  ;  pp.  ir>8;  Illustrated.  |1.50. 


('O.MI’ltKSSKU  Allt  PLA.NT:  The  Production,  Transmission  and 
*  I'se  of  Compressed  Air.  with  Special  Ueference  to  Mine 
Service — By  Koliert  Peek*.  Mining  KnjMneer  and  Processor 
of  Mining  in  Hie  School  of  Mines.  Columbia  University. 
Tliird  lOdItlon.  Largely  Uewrltten.  New  York;  John  Wiley 
Sons.  Inc.  London;  Chapman  &  Hall,  Ltd.  Cloth;  6  x 
9  in.;  pp.  185;  illustrated.  $4.25. 

Ill  tills  edition  some  chapters  "have  been  entirely  rewritten  and 
Htveral  have  lieen  expanded."  the  preface  Staten.  Iiui  the  size  of 
till-  volume  has  been  kept  down  "by  condensation  and  omission 
(it  old  matter."  The  first  edition,  entitled  "Compressed  Al.- 
Plant  for  Mines,"  was  reviewed  favorably  In  Rngineerino 

.VcM-s  of  Sept.  17.  1908,  the  second  edition  in  Rngitiferini/ 

.VcuJT  of  Jan.  19,  1911.  Tne  bisik  Is  divided  into  two  parts;  (1) 
Production  and  (2)  transmission  and  use  of  compressed  air. 

I’nder  "Use,”  rock  and  hammer  drills,  coal-cutting  and  channel¬ 
ing  machines,  mine  pumps  and  mine  haulage  and  the  air-lift 
pump  are  described. 

DESCRIPTION  OF  AND  GUIDE  TO  JASPER  PARK— Ottawa. 
Can.:  Department  of  the  Interior.  Cloth;  7  x  10  in.;  pp. 
97  ;  illustrated. 

Based  on  a  ptiotographlo  survey  by  M.  P.  Bridgland,  Dominion 
land  surveyor.  Contains  handsome  halftones,  descriptive  text 

and  historical  notes,  all  edited  by  E.  Devllle,  surveyor  general 
of  Canada.  The  park  Is  located  in  Alberta. 


DRAFTING  ROOM  METHODS,  STANDARDS  AND  FORMS. 
A  Ri'ference  Hook  for  Engineering  Olllces  and  Draftsmen 
— By  Charles  D.  Collins,  M.  Am.  Soc.  C.  E.  New  York: 
D.  V'an  Nostrand  Co.,  Cloth  ;  6  x  9  In.  ;  pp.  149  ;  illustrated. 
12. 

Notes  on  drafting-room  organization,  arrangements ;  drafting 
Hlandards,  symliols,  abbreviations;  drawing  sizes  and  methods 
of  marking  and  filing  drawings.  Contains  also  miscellaneous 
laldes  of  use  to  mechanical  engineers,  conversion  tables  for  met¬ 
ric  system,  weights  and  measures,  decimal  eiiuivaleiits,  etc. 


DRAINAGE  .METHODS  AND  FOUNDATIONS  FOR  COU.NTY 
ROADS — By  E.  W.  James,  General  Inspector.  Vernon  M. 
Peirce,  Assistant  Engineer,  Charles  H.  Moorefleld,  .Senior 
Highway  Engineer.  M'ashington,  D.  C. ;  IT,  .S.  Department 
of  .Xgriculture.  Bulletin  No.  724.  Paper:  6  x  9  In. ;  pp.  86; 
illustrated.  20c.  from  Superintendent  of  Documents. 

Covers  soils,  design  of  ditches  and  gutters,  subdra Inage,  foun- 
diitions,  loads  which  can  he  carried,  etc.  (Contains  runoff  tables 
for  tlie  capacity  of  various  kinds  of  drains,  and  costs  of  drains 
and  foundations.  It  should  la*  Interesting  to  all  highway  de¬ 
signing  engineers. 


IMPROVEMENT  OF  THE  UPPER  MISSISSIPPI  RIVER: 
A  Bibliography — By  Miss  Winifred  Gregory,  Chief  of  the 
Industrial  Arts  Division,  of  the  St.  Paul  Public  I-lbrary. 
SI.  Paul.  Minn.;  Athliated  Engineers’  Societies  of  Minnesota. 
Paper ;  6  X  9  In.  ;  pp.  22. 

MANTTAL  OF  INSPEffTION  A.ND  INFORMATION  FOR 
WEIGHTS  AND  MEASURES  OFFICIALS— By  F.  S.  Hol- 
lirook.  Inspector  of  Weights  and  Measures,  Bureau  of  Stand¬ 
ards.  Waslilngton,  D.  C. :  Bureau  of  Standards.  Cardboard  ; 
■I  X  7  In.  ;  pp.  246 ;  Illustrated.  Free  on  request. 

MICHIGAN  STATE  HIGHWAY  COMMISSIONER;  Seventh 
RIeniilal  Report,  for  Two  Years  Ending  June  30.  1918. 
I,;inslng,  Mich.;  State  Highway  Department.  Cloth;  6x9 
in.;  pp.  142;  Illustrated. 

MNEMONIC  NOTATION  FOR  ENGINEERING  FORMULAE: 
Report  of  the  Science  Committee  of  the  Concrete  Institute; 
with  Explanatory  Notes  by  E.  Flander  Etchells.  New  York. 
Spun  &  Chamberlain.  Ixmdon :  E.  &  F.  N.  Spon,  Ltd.  Cloth  ; 
6  x  9  in.  ;  pp.  116;  Illustrated.  $2.60. 

Radical  changes  In  algebraic  symtiols  and  related  elementa 
<>’  formula  language  are  pioposed  In  this  report.  The  “mnemonic’* 
feature  Is  Illustrated  by  the  author’s  advocacy  of  B  for  bending 
moment.  Some  of  the  Innovations  are  of  typographical 
nature  and  call  for  unusual  fonts  of  type.  Others  are  the  sub¬ 
stitution  of  new  letters  for  <|uantlty  symbols  now  commonly 
usi'd.  The  report  has  a  numlier  of  appendixes,  of  which  one, 
ent  iled  "The  Inter-Relationship  of  Nomenology  and  Symbology,' 
indicates  the  author’s  viewpoint.  Incidentally,  the  word  “mllar* 
is  u.>(ed  as  the  name  of  the  1000-lb.  unit. 

MOI^L  MAKING;  Including  W'orkshop  Practice,  Design  and 
Construction  of  Models;  A  Practical  Treatise  for  the  Ama¬ 
teur  and  Professional  Mechanic,  Giving  Instructions  on  the 


Various  Processes  and  tlperations  Involved  in  Model  Making 
and  the  Actual  t'oiistruetion  of  .Nuiiieious  .NDmIcIm,  Ineluillng 
Rteam  Engines.  Spi-ed  Boats,  Gunn,  L<H-oiiioiives,  Cranes,  etc 
Edited  by  llayinoinl  Francis  Yates.  Editor  of  Everyday  En¬ 
gineering  Magazine.  .New  York :  Tlie  Norman  W.  Ilenie) 
Publishing  Co.  Cloth;  6  X  9  in  ;  p|>  390;  illustrated.  $3. 

A  book  for  Istys  and  men,  this  little  work  is  likely  to  prove 
itispiring,  helpful  and  insirui-tive.  Pielitnin.iry  to  the  description 
of  the  making  of  various  sla-clal  models-,  of  engines,  hoists. 
Ixdlers,  laiats,  locomotives,  and  tlie  like  there  are  very  good 
cliiipters  on  the  right  kind  of  workshop,  on  iatlies  i>nd  drills,  on 
seddering,  on  hardening  and  tempering,  on  lie-  u.se  of  abrasives, 
and  on  pattern  making  and  electroplating. 

MUNICIPAL  FI.NANCE.'^  Report.  Mar.  31.  19IS;  Statistics  of 
Cities  and  Towns  of  Iowa.  Frank  S.  Siiaw,  Auditor  of 
State.  I>es  Moines,  Iowa:  Ht.'ite  Auditor.  Cloth.  6  x  9  in  . 
pp.  294. 

Among  the  tables  of  particular  Interest  to  municipal  enginesi  s 
Is  one  giving  the  salaries  of  department  heads  in  Iowa  clta 
and  towns.  The  report  covers  all  the  lii.l  cities  of  the  state  and 
719  of  the  789  towns  listed 

THE  NATIO.NAL  FEDERATIO.N  OF  CO.NSTRI’CTION  IN¬ 
DUSTRIES:  A  Permanent  Association  of  Organizations  In 
the  Construction  Industries  and  Professions,  Succeeding  the 
Temporary  OrgHtiizatlon  Formed  July  15.  1918,  under  the 
Auspices  of  the  Chamber  of  I'omtnerii-  of  tlie  I’nited  Stales 
of  America.  Philadelphia,  Penn.  -  The  Federation.  Paper. 
8x11  In.  ;  pp.  23. 

NEW  HAMPSHIRE  STATE  HIGHWAY  DEPARTMENT 
Seventh  Biennial  Report  Relative  to  Highway  Improvement 
Coni’ord,  N.  H.  :  'Phe  I  tepartinent.  Paper:  (i  x  9  In.  ;  pp 
214;  Illustrated. 

NOTE  ON  VARIOUS  TYPES  OF  EXTE.NSOMETEHS  FOR 
TESTING  BRHKJE  GIRDER.S— Ry  H  S  Sales.  Siinl  . 
India:  Railway  Roard  of  India.  Paper;  8  X  13  In. ;  pp.  II; 
Illustrated. 

PEAR.SO.N’S  PATEN’r  PERMANE.NT  WAV— By  J.  D.  Pearson. 
B  A.,  B  K,  M.  Inst.  C.  E..  Executive  Engineer.  B.,  B.  &  C  l. 
By.  Simla,  India;  Railway  Board  of  India.  Paper;  8  x  13 
In.  ;  pp.  4  :  Illustrated. 

Ties  are  dispensed  with,  each  rail  Is-ing  riveted  or  Ixilted 
to  a  Hat  longitudinal  plate  12  In.  wiiie.  Gage  is  maintained  o., 
He  bars.  A  400-ft.  length  of  this  tiaek  has  lieeli  laid. 

A  PLAN  FOR  SHOP  SAFETY,  SANITATION  AND  HEALTH 
ORG.XNI/ATION — Issued  Under  the  Dlrei-tlon  of  the  Indus¬ 
trial  Commisslun,  John  Mitchell,  chairman.  Albany,  N.  V 
New  York  State  - 1  lepartment  of  I.alsir.  Pap«-r  ;  6x9  In., 
pp.  32. 

A  PORTAIILE  UUBIC-FOOT  .STANDARD  FOR  OAS—By  M  It 
Stillman,  Assistant  Pliyslclst,  Hureau  of  StantlardH.  Wasli- 
ington,  D.  C.  :  Bureau  of  Standards.  Paper;  7  x  10  In  . 
pp.  13;  illustrated.  Free  on  retiuest. 

PHOBLEM  OF  TIEUONSTRIU’TION  WITH  RESPECT  Ti  > 
URBAN  TRA.NSPORTATIO.N  — By  Delos  F.  Wilcox.  Ph  I 
Ueprlnted  from  Xiitlonttl  Muniripnl  fferletc,  January,  1919. 
Elmhurst,  New  York  City;  The  Author.  Paper;  7  x  10  in  . 

pp.  16. 

THE  RELATIVE  CORROSION  OF  CAST-IRON,  WROUflH  I' 
IRON  AND  STEEI-  PIPE  IN  HOUSE-1  )RA I NAOE  SYSTE.M.S 
— By  William  Paul  Gerhard.  M.  Am.  S(M'.  M.  E.  New  York 
The  Author,  736  \Y.  181st  St.  Paper;  6  x  9  In.  ;  pp.  34  ;  illus¬ 
trated.  34c.,  postpaid. 

REPORT  ON  THE  BEST  PROCK.SS  AND  PLA.NT  FOB  TREAT 
INO  RAILWAY  SLEEPERS— By  C.  I),  Dove  Wilson.  Simla. 
India:  Railway  Board  of  India.  I’aper ;  8  x  13  In.;  pp.  12; 
illustrated. 

This  deals  only  with  English  practice  in  creosotlng  ties,  in¬ 
cluding  the  full-cell  process,  the  Uuping  empty-eell  process  and 
tile  Boulton  boiling  proi'ess. 

RHODE  ISI.AND  STATE  BOARD  OF  PUBLB*  ROADS:  Seven¬ 
teenth  Annual  Report.  Providence,  R.  I.  Paper;  6  x  9  in.  ; 
pp.  79;  illustrated. 

SANITATION  IN  E.MEROENCY  SHIPYARDS— By  W.  L.  Stev 
enson.  Late  Sanitary  Engineer.  1 8-partnient  of  Health  and 
.Sanitation,  IT.  .S,  Shipping  Board,  Emergency  Fleet  Corpora¬ 
tion.  Reprinted  from  the  Journal  of  tlie  Boston  Society  of 
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Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Enjineers  and  Contractors  Will  Be  Welcome 


Return  Highway  Engineers  from  France 

Sir — You  are  probably  familiar  with  the  literature 
and  advertising  which  were  sent  out  in  the  recruiting  of 
the  23rd  Engineers.  It  was  represented  that  this  regi¬ 
ment  was  to  be  a  special  road-building  regiment  made 
up  of  experienced  construction  men — engineers,  con¬ 
tractors,  superintendents,  and  all  classes  of  experienced 
men  doing  this  work. 

This  regiment  probably  did  a  great  deal  of  good 
work  in  France,  during  the  year  preceding  the  sign¬ 
ing  of  the  armistice.  I  feel  now  that  it  is  needed  here 
in  the  United  States  more  than  it  is  in  France.  I  had 
a  letter  from  my  brother  who  is  in  the  regiment,  written 
Jan.  27,  saying  that  they  were  building  macadam  roads 
in  France  on  that  date,  and  had  been  since  the  armis¬ 
tice  was  signed. 

I  do  not  believe  it  fair  or  honest  to  the  members 
of  this  regiment  to  keep  them  there  any  longer.  Some 
of  the  boys  who  were  getting  from  $150  to  $200  per 
month  as  foremen  and  superintendents  are  working 
over  there  with  picks  and  shovels  at  $33  per  month. 
They  were  willing  and  anxious  to  make  this  sacrifice 
during  the  prosecution  of  the  war,  but  now  that  it  is 
over  I  do  not  believe  that  they  are  willing  to  do  this 
work,  but  are  anxious  to  get  back  here,  and  I  know 
that  we  need  them.  Is  there  not  some  way  that  we  can 
get  this  regiment  returned  home? 

The  Government  is  urging  the  building  of  roads, 
pavements  and  buildings,  and  construction  of  all  kinds, 
and  there  is  going  to  be  a  great  amount  of  this  class 
of  work  started  this  month.  The  5300  members  of  the 
23rd  Engineers,  being  experienced  men,  should  be  here 
now  to  take  advantage  of  the  opportunities  that  are 
opening  up.  J.  K.  SHINN. 

Independence,  Kan. 


Injustice  to  Engineers  Returning  from  Army 

Sir— I  beg  leave  to  air  a  grouch  against  the  engi¬ 
neering  profession.  From  time  to  time  you  have 
printed  articles  regarding  the  underpaid  younger  mem¬ 
bers  of  the  profession,  but  there  is  still  a  lot  left 
unsaid. 

Take,  for  instance,  the  case  of  the  young  engineers 
with  a  college  education  and  a  few  years’  experience 
who  have  joined  the  colors.  Some  entered  engineer 
training  camps,  others  enlisted  in  engineer  regiments, 
and  quite  a  few,  desiring  a  more  personal  method  of 
getting  at  the  Hun,  entered  the  line.  For  the  majority 
of  these  men,  their  engineering  education  proved  almost 
u  passport  to  a  commission,  and  for  once  at  least  the 
value  of  engineering  training  was  considered  at  its  true 
worth. 

These  men,  many  of  whom  were  employed  on  con¬ 


struction  work  long  since  completed,  now  stand  on  th«' 
verge  of  demobilization,  and  few  of  them  have  their 
former  positions  open  to  them.  Naturally,  most  of 
those  who  are  seeking  employment  turn  their  efforts 
first  toward  the  field  of  their  profession;  but  what  do 
they  find?  If  there  is  any  demand  at  all  for  their 
services,  they  are  offered  positions  involving  consider¬ 
able  responsibility  at  the  same  wage  (or  less)  than  a 
clay  laborer  can  demand. 

Discouraged,  the  thought  is  bound  to  sink  home: 
“Just  what  is  the  incentive  to  take  up  their  profession 
where  they  left  off?”  Why  should  a  man,  well  educated 
and  reared  in  a  comfortable  home,  give  up  almost 
everything  in  life  that  he  has  learned  to  consider  worth 
while,  and  the  best  years  of  his  life,  to  an  existence 
comprised  of  construction  camps  and  cheap  boarding 
houses,  deprived  of  the  society  of  intellectual  equals 
other  than  his  companions  in  exile,  as  many  of  us  have 
experienced,  at  less  salary  than  that  of  a  labor  fore¬ 
man  in  charge  of  a  dozen  or  so  foreign  laborers?  Why 
should  a  man  who  has  spent  four  years  or  more  at 
college  be  unable  to  demand  as  much  pay  as  a  man  who 
has  served  an  apprenticeship  as  a  plumber,  boiler¬ 
maker,  or  the  like?  Take  the  more  intimate  side  of 
his  life — a  man’s  thoughts  usually  turn  to  marriage 
sooner  or  later— can  an  engineer  marry  a  girl  of  his 
own  station  in  life,  accustomed  to  the  comforts  of  home 
and  perhaps  a  few  of  the  luxuries  of  life,  and  hope 
for  real  happiness  with  several  years  of  bitter  struggle 
and  hand-to-mouth  existence  ahead?  Ought  he  not  be 
given  some  slight  recompense  in  the  way  of  salary 
for  the  lack  of  opportunity  to  establish  a  home? 

The  profession  blames  the  public  for  failure  to  recog¬ 
nize  the  engineer’s  true  value;  but  is  the  public  alto¬ 
gether  to  blame?  Isn’t  it  largely  the  fault  of  the 
engineers  themselves?  Why  should  anyone  be  willing 
o  pay  the  engineer  in  charge  a  fair  salary  when  he 
himself  hires  an  efficient  assistant,  often  as  good  as 
himself,  at  a  mere  pittance,  and  so  on  down  the  line? 
It  seems  to  me  that  if  engineers  would  quit  blaming 
the  public  for  lack  of  recognition  of  their  worth,  and 
each  and  every  one  would  try  to  get  those  under  him 
an  increase  in  pay  commensurate  with  their  ability,  it 
would  soon  raise  the  scale  of  wages  of  the  whole  pro¬ 
fession.  A.  H.  Armstrong, 

First  Lieutenant,  United  States  Marine  Corps. 

Marine  Barracks,  Quantico,  Va. 


Federation  of  American  Engineering 
Societies  Proposed 

Sir — The  question  of  consolidation  of  the  engineering 
profession  in  America,  ordinarily  one  of  importance, 
has  been  brought  to  a  head  by  the  war  and  the  recon¬ 
struction  following  it,  and  there  is  at  the  present  time 
much  comment  upon  the  activities  and  policies  of  the 
engineering  sxieties  which  are  depended  upon  to  effect 
the  consolidation.  The  main  object  is,  of  course,  the 
public  recognition  of  the  engineer,  which  the  engineer 
feels  has  not  been  forthcoming  so  far,  but  which  he 
thinks  could  be  materially  furthered  by  the  consolida¬ 
tion. 

There  was  a  time  when  the  doctors  were  not  recog¬ 
nized  any  more  than  the  engineers  are  now,  but,  thanks 


mainly  to  the  effective  work  of  the  American  Medi¬ 
cal  Association,  that  condition  is  now  past,  whilst  the 
profession’s  interests  are  guarded  by  a  powerful  organ¬ 
ization,  irrespective  of  whether  its  members  are  gradu¬ 
ates  of  a  particular  university,  or  of  a  college  of 
physicians  or  one  of  surgeons.  Can  this  be  duplicated 
in  the  engineering  profession? 

Influential  engineers  seriously  considering  this  mat¬ 
ter  would  like  to  see  some  kind  of  a  federation  of  the 
enyineering  societies,  with  some  such  body  as  a  general 
engineering  board  of  direction  at  the  head  and  repre- 
.sentative  of  all.  They  would  like  to  see  a  plan  put 
through  whereby  each  qualified  engineer  would  be  en¬ 
rolled  as  a  member  of  one  huge  organization,  controlled 
and  administered  by  such  a  board.  Such  a  development 
in  engineering  organizations  is  a  sweeping  one,  and 
there  is  very  little  sight  of  it  “up  the  pike’’  so  far. 

Who  has  the  scheme  which  will  effectually  coordi¬ 
nate  all  professional  engineers,  however  specialized,  and 
yet  exclude  all  who  are  deemed  insufficiently  qualified, 
and  which  will  not  restrict  the  main  activities  of  the 
engineering  institutions  but  will  embrace  them  all? 
Who  would  like  to  suggest  a  democratic  Federation  of 
American  Engineering  Societies? 

Who,  having  suggested  such  a  federation,  wants  to 
differentiate  the  existing  organizations  so  that  they 
may  be  assigned  to  their  proper  places  in  it?  If  this 
much  could  be  worked  up  as  a  starter — just  to  see 
where  we  should  arrive — and  some  publicity  given  to  the 
results,  then  it  might  serve  to  help  in  many  ways.  In 
the  first  place,  new  societies  might  stop  long  enough  in 
the  framing  of  their  charters  to  consider  where  they 
would  stand  and  what  little  reservation  they  would  fill 
out  in  such  a  federation;  this  might  tend  to  reduce  the 
number  of  organizations — a  good  thing  if  such  reduc¬ 
tion  means  simplification  and  tends  toward  better  or¬ 
ganization  and  control.  In  the  second  place,  the  older 
organizations  who  have,  without  exception,  endeavored 
to  “spread  themselves  all  over  the  map”  might  also 
stop  to  consider  whether  “safeguarding  the  interests 
of  the  engineer”  can  be  taken  care  of  by  the  same 
organization  and  the  same  set  of  workers  in  it  (for 
there  is  always  a  set  of  workers)  as  advance  the  purely 
educational  side  of  the  profession.  In  other  words — 
none  of  which  is  meant  in  criticism — the  organizations 
would  begin  to  consider  how  they  could  all  hold  one 
another’s  hands  without  stepping  on  one  another’s  toes. 

All  concerned  would  then  probably  arrive  at  an  opin¬ 
ion  that  such  bodies  as  the  educational  and  technical 
societies — admirable  as  such — cannot  properly  take  up 
economic  matters  concerning  the  financial  position  of 
their  members;  that  such  bodies  as  the  local  engineer¬ 
ing  societies  should  get  in  on  the  ground  floor  in  the 
advancement  of  public  affairs  in  state  or  community, 
and  that  the  federation  might  try  its  hand  at  the  na¬ 
tional  affairs.  , 

The  problem  is  a  big  one — the  biggest  the  organiza¬ 
tions  have  to  face — and  if  a  solution  is  attempted  some 
organizations  will  stay  up  and  some  will  go  down.  Re¬ 
sponsible  engineers  would  say,  however,  that  the  at¬ 
tempt  is  worth  while  if  it  only  succeeds  in  inaugurat¬ 
ing  a  legitimate  movement  which  has  the  goodwill  of 
the  majority,  and  in  which  all  honest  organizations  can 
fearlessly  participate  in  the  endeavor  to  create  some¬ 
thing  for  the  good  of  all.  Such  a  movement  has  not 
yet  appeared,  although  some  think  they  see  it  in  the 


Engineering  Council — which  is  no  criticism  of  the  Engi¬ 
neering  Council.  The  council  from  the  start  has,  how¬ 
ever,  represented  the  few  and  not  the  many — there  are 
now  five  organizations  in  it  out  of  possibly  one  or  two 
hundred  organizations  that  are  eligible.  Its  work  is 
being  done  in  good  faith;  but  the  large  number  of  so¬ 
cieties  not  yet  included,  and  not  provided  for  in  the 
charter  of  the  council  at  the  outset,  would  say  that 
the  organization,  not  representing  them,  is  undemo¬ 
cratic.  Whether  it  is  or  not,  they  would  say  it  isn’t, 
and  so  what  is  the  use? 

Mr.  Flinn,  secretary  of  the  council,  speaking  recently 
at  a  general  meeting  of  Canadian  engineers,  said  that 
for  evident  reasons  it  would  be  impracticable  for  the 
Engineering  Institute  (of  Canada)  to  become  a  mem¬ 
ber  of  the  Engineering  Council  on  the  same  basis  as 
the  other  five  societies,  but  international  cooperation 
would  be  desirable,  and  he  would  suggest  that  the  Engi¬ 
neering  Institute  and  the  Engineering  Council  should 
appoint  a  committee  (another  committee!)  for  inter¬ 
change  of  good-fellowship  and  for  active  cooperation. 

Better,  then,  regard  the  Engineering  Council  as  what 
it  is — a  committee,  a  joint  committee  of  the  four  na¬ 
tional  engineering  societies  known  sm  the  Founder  So¬ 
cieties  and  one  or  two  others,  with  a  program  of  activi¬ 
ties  suggested  by  the  participation  of  engineers  in  pub¬ 
lic  affairs.  It  is  jiot,  and  cannot  become,  unless  its  con¬ 
stitution  is  radically  changed,  an  organization  to  repre¬ 
sent  all  engineers,  which  is  what  we  want. 

The  Engineering  Council  is  apparently  the  only  thing 
of  its  kind  now  existing  in  this  country,  and  is  the 
only  cooperative  movement  representing  a  number  of 
the  engineering  organizations — and,  incidentally,  it  does 
represent  probably  30,000  or  40,000  engineers.  But  the 
point  is,  it  does  not  represent  the  organized  engineer¬ 
ing  profession.  These  statements  are  not  in  criticism 
of  it,  but  are  merely  to  show  that  in  this  movement 
there  is  no  sign  of  such  a  thing  as  a  Federation  of 
American  Engineering  Societies  would  perhaps  provide. 

William  E.  Bullock. 

Assistant  Secretary,  American  Society 
of  Mechanical  Engineers. 

New  York. 

Giving  Credit  Where  Credit  Is  Due 

Sir — In  your  issue  of  Feb.  20,  1919,  p.  394,  is  a 
letter  from  C.  E.  Drayer,  secretary  of  the  American 
Association  of  Engineers,  in  which,  among  other  things, 
he  says  “the  efforts  of  the  American  Association  to 
raise  the  pay  of  the  technical  engineer  in  railroad 
employ  have  been  successful,  much  beyond  early  hopes.” 
This  is  very  encouraging  and  is  fine  work,  but  is  the 
A.A.E.  justified  in  taking  all  the  credit  to  itself,  as 
is  implied  by  the  tone  of  Mr.  Drayer’s  remarks? 

When  it  was  found  that  the  Railroad  Administration 
had  overlooked  the  technical  engineer  in  the  matter 
of  increased  compensation,  l)oth  the  A.A.E.  and  the 
Engineering  Council  brought  the  question  to  the  atten¬ 
tion  of  the  administration,  with  the  request  that  justice 
be  done.  Now,  the  Engineering  Council  represents  six 
national  technical  organizations,  with  a  combined  mem¬ 
bership  of  about  40,000  engineers,  and  the  life  history 
of  the  oldest  of  these  member  societies  dates  back 
nearly  70  years.  The  A.A.E.,  on  the  other  hand, 
represents  barely  3000  engineers  and  the  years  of  its 
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life  can  be  counted  on  the  hn^rers  of  one  hand.  It  is 
a  fair  question  to  ask,  therefore,  which  of  the  two 
communications  carried  more  weight  with  the  Railroad 
Administration  ? 

I  am  thoroughly  in  sympathy  with  the  aims  and 
work  of  the  A.A.E.  It  has  accomplished  wonders  in 
a  short  time.  There  seems  to  be  a  tendency  among 
its  officers  and  members,  however,  to  claim  for  the 
association  rather  too  much  of  the  credit  for  results 
obtained,  and  at  the  expense  of  the  old  founder  socie¬ 
ties.  In  fact,  the  latter  are  usually  ignored  or  de.struc- 
tively  criticized.  This  attitude  I  have  noticed  in  the 
official  organ.  The  Monad,  and  in  individual  members 
of  my  acquaintance.  Does  this  not  appear  to  be  a 
wrong  attitude  to  take?  Does  it  not  tend  toward  bad 
feeling  and  disintegration,  rather  than  toward  enthusi- 
a.sm  and  cooperation  in  the  profe.ssion?  The  latter 
condition  is  an  avowed  aim  of  the  A.A.E.,  I  believe. 
Again,  such  an  attitude  is  not  warranted  .in  view  of 
Ihe  fine  results  recently  achieved  by  that  off.spring  of 
the  founder  .societies,  namely,  the  Engineering  Council. 

Granted  that  the  founder  societies  needed  prodding 
and  awakening,  and  that  they  have  been  asleep  to  many 
of  their  opportunities  and  re.sponsibilities;  granted, 
too,  that  the  A.A.E.  was  instrumental  in  the  work 
of  revival,  .still,  the  most  un.sparing  critics  and  the  most 
vehement  prodders  have  been  and  are,  themselves,  mem¬ 
bers  of  the.se  identical  societies.  So  the  A.A.E., 
after  all,  is  only  one  of  many  instruments  used  in  the 
good  work. 

Let  me  mention  a  few  of  the  resultful  and  potential 
activities  recently  undertaken  by  the  Engineering 
Council:  The  splendid  service  rendered  to  the  Govern¬ 
ment,  the  nation,  and  the  profession,  during  the  war, 
bv  the  American  Engineering  Service;  the  good  work 
now  being  done  by  the  Engineering  Societies’  Employ¬ 
ment  Bureau;  the  recent  organizing  of  the  National 
Service  Committee  of  the  Engineering  Council  at  Wash¬ 
ington,  with  its  aim  of  disinterested  usefulness  to  the 
nation  and  the  profession;  the  formation  by  the  Am. 
Soc.  C.  E.  of  its  Committee  on  Development,  from  which 
great  things  are  expected  in  the  way  of  solidifying  and 
otherwise  helping  the  profession ;  the  thorough  fashion 
in  which  the  council  is  now  tackling  the  question  of 
the  licensing  of  engineers;  the  recent  efforts  to  induce 
municipal,  state  and  Federal  officials  to  carry  forward 
public  works  to  help  relieve  the  present  industrial 
situation;  the  letter  to  President  Wilson  urging  the 
appointment  of  engineers  to  the  Commission  on  Recon¬ 
struction  (the  President’s  reply  is  aptly  commented 
on  in  a  letter  by  M.  S.  Parker  in  Engineering  News- 
Record  of  Feb.  20,  1919,  p.  395) ;  the  attempts  to  get 
.m.^tice  for  the  railroad  technical  engineers,  as  noted 
al)ove;  and,  .finally,  the  action  taken  with  regard  to  the 
unjust  discharge  of  nearly  400  engineers  of  the  Public 
Service  Commission,  New  York. 

In  connection  with  this  last,  I  am  aware  that 
Engineering  News-Record  in  an  editorial  entitled  “Will 
New  York  Engineers  Fail  in  Their  Civic  Duty?’’  waxed 
indignant  because  the  council  at  first  refrained  from 
action  until  the  case  had  been  presented  to  it  in  a 
“formal  communication.”  A  perfectly  correct  stand  to 
take,  was  it  not?  Certainly,  as  responsible  a  body  as 
the  council  cannot  take  action  merely  on  the  evidence 


of  newspaper  headlines  and  street  gossip.  Anyway, 
it  eventually  acted,  and  results  quickly  followed. 

It  must  be  recognized  that  the  A.  A.  E.  is  doing  fine 
work  in  its  attempts  to  solve  the  perplexing  “recon¬ 
struction”  problems  of  the  engineering  profession.  The 
task  is  appallingly  large  and  complex.  Does  it  not 
seem,  however,  that  the  objective  of  all  our  efforts 
should  be  a  merger  of  the  exi.sting  engineering  and 
technical  societies  into  one  main  national  organization, 
with  two  distinct  functional  divisions;  viz.,  the  scien¬ 
tific  or  technical,  and  the  economic  or  service?  Affili¬ 
ated  district  chapters  in  all  parts  of  the  country  could 
take  care  of  local  requirements  and  be  used  for  social 
and  scientific  purposes,  as  are  the  numerous  inde¬ 
pendent  engineers’  clubs  under  the  present  disorganized 
conditions. 

Some  such  bold  and  comprehensive  scheme  as  thi.s, 
through  which  action  could  be  unified,  is  necessary  in 
order  to  secure  the  rights  of  the  profession  and  to 
achieve  its  solidarity  and  the  public  recognition  to 
which  it  is  entitled.  E.  A.  Van  Deusen, 

Charlotte,  N.  C.  Assoc.  M.  Am.  Soc.  C.  E. 


Increase  in  Prices  Due  to  Labor 

Sir — I  have  read  with  much  interest  the  article  by 
0.  M.  Fox,  in  your  Feb.  20  issue,  p.  369,  on  “Material 
Prices  Halt  Chicago  Building  Operations.”  From  a 
reading  of  this  article,  one  would  naturally  blame  the 
manufacturer  for  the  high  cost  of  material,  but  the 
writer  has  overlooked  one  vital  feature  which  throws 
the  increase  in  cost  not  upon  the  manufacturer,  but 
upon  the  labor  he  employs. 

In  1913  boiler  makers  were  paid  42ic.  and  45c.  an 
hour,  and  the  cost  of  a  fabricated  tank,  steel,  rivets 
and  labor,  overhead  and  margin,  was  5c.  a  pound. 
Today,  with  labor  70c.  an  hour,  the  labor  cost  of  build¬ 
ing  ttis  tank  is  10c.  a  pound,  no  steel,  no  overhead, 
no  margin.  In  other  words,  if  steel  co.st  $20  a  ton 
less  than  the  price  now  being  paid,  it  would  make  no 
material  difference  in  the  price  for  which  a  manufac¬ 
turer  could  sell  his  tanks ;  and  there  will  be  no  material 
reduction  in  tank  prices  until  labor  is  willing  to  do 
a  day’s  work  for  the  high  price  they  are  paid. 

We  believe  that  the  case  cited  above  is  parallel  in 
almost  any  line  of  manufacture,  such  as  engines,  gen¬ 
erators,  pumps,  and  the  manufacture  and  fabrication 
of  steel  structures  or  any  other  item  where  labor  enters 
materially  into  the  cost.  F.  F.  Vateb, 

President,  Power  Plant  Specialty  Company. 

Chicago,  Ill. 


Safety  of  Workmen  Should  Receive 
First  Consideration 

Sir — The  article  published  in  your  issue  of  Feb. 
27,  1919,  p.  443,  with  the  title  “Awning  Reduces  Lost 
Time  by  Hiding  Movements  of  Derrick,”  has  been  read 
by  me  with  much  interest. 

Without  doubt  the  principle  of  avoiding  the  distrac¬ 
tion  of  workmen’s  attention  from  their  duties  is  cor¬ 
rect  and  wise,  but  in  applying  it  in  this  particular  case 
a  more  important  principle  has  been  lost  sight  of  com¬ 
pletely.  The  carpenters  who  "stopped  work  every  time 
the  derrick  swung  its  load  and  stood  ready  to  dodge 
if  it  let  go”  had  some  justification  for  their  evident 
fear.  The  placing  of  the  awning  did  not  remove  this 


fear,  and  I  question  very  much  whether  the  placing  of 
the  awning  effected  any  saving  in  the  long  run. 

The  correct  procedure  here  should  have  been  to  avoid 
even  the  appearance  of  danger.  The  most  striking 
point  in  the  article  referred  to  is  that  the  thought  of 
safety  for  the  workmen  does  not  seem  to  have  entered 
the  mind  of  the  man  in  charge.  This  is  surprising, 
considering  the  attention  paid  to  the  matter  of  safety 
ill  these  days.  J.  Jay  Dunn. 

Ellwood  City,  Penn. 


testing,  marine  types,  etc.,  the  subdivisions  being  added 
as  the  articles  are  procured. 

Articles  should  be  removed  from  periodicals  by  pull¬ 
ing  out  the  wire  binders  with  a  pair  of  pliers,  instead 
of  cutting  the  article  out  with  a  knife,  which  very 
seldom  leaves  a  sufficient  margin  for  filing  by  this 
method. 

It  can  readily  be  seen  that  a  system  of  this  kind  can 
be  made  very  extensive  when  taken  as  a  whole,  yet  very 
simple,  due  to  the  fact  that  all  articles  that  are  pos- 


ARTICLB  FILE  AT  ACCUMULATED  IN  TEN  TEARS 


not  of  too  sessed  on  a  certain  subject  are  all  in  one  place,  in 
ff  cardboard  convenient  form,  instead  of  all  over  the  library,  as  they 
sparating  or  would  be  if  put  in  permanently  bound  volumes.  The 
The  binding  photograph  shows  to  what  proportions  the  writer’s 
article  file  has  attained  in  10  years. 

Generally,  articles  are  not  filed  as  soon  as  they  are 
received,  due  to  the  amount  of  labor  involved  in  open¬ 
ing  up  the  volumes,  but  are  laid  away  until  a  sufficient 
number  have  accumulated  to  make  their  insertion  advis¬ 
able,  the  memory  being  relied  upon  in  the  meantime,  or 
entries  being  made  in  a  card  index.  All  persons  who 
file  various  data  should  maintain  a  card  index  in  which 
should  be  listed  all  books,  papers,  etc.,  in  the  library. 
The  card  index,  although  not  absolutely  necessary  for 
this  type  of  article  file,  is  nevertheless  a  good  standby. 

For  the  filing  of  catalogs,  pamphlets,  books,  etc., 
the  writer  uses  a  .system  of  numbers,  combined  with  the 
first  letters  of  the  alphabet,  as  follows :  All  books,  etc., 
are  filed  in  four  divisions  of  size,  according  to  height, 
each  size  having  a  certain  letter — i.e.,  those  over  10  in. 
high  are  designated  by  the  letter  A,  over  9  in.  high 
and  up  to  10  in.,  by  the  letter  6,  8  in.  high  and 
up  to  9  in.  by  the  letter  C,  under  8  in.  high  by 
the  letter  D.  Filing  is  then  done  by  the  book  or  pamph¬ 
let  taking  the  next  consecutive  number  according  to  the 
division  to  which  it  belongs,  this  number  being  put  on 
the  outside  so  as  to  be  easily  seen.  A  standard  sec¬ 
tional  book  case  is  used  for  filing;  it  contains  also  a 
drawer  for  the  card  index.  A.  H.  Myers, 

Chief  Inspector,  Marine  Department,  Wellman-Seaver- 
Akron,  Ohio.  Morgan  Company. 
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post.s  can  be  purchased  from  an  office  outfitter  at  about 
3c.  each  for  the  4-in.  size,  which  is  the  longest  made 
commercially.  The  covers  can  be  made  up  for  about 
80c.  per  pair  by  a  book-binding  establishment,  where 
the  paper  for  the  separating  sheets  can  also  be  pur¬ 
chased  and  later  cut  as  required.  The  size  of  the  covers 
shown  can  be  used  for  filing  articles  taken  from  any  of 
the  periodicals  published  today. 

The  most  important  part  of  the  filing  system,  as 
regards  convenience,  is  the  separating  or  indexing 
sheets,  which  are  bound  together  with  the  articles, 
according  to  subjects,  in  alphabetical  order.  There  arc 
subject  headings  at  both  the  right-hand  side  and  at 
the  top  of  the  volume.  The  right-hand  notations  in¬ 
dicate  the  subject  proper,  while  the  top  notations  in¬ 
dicate  the  subdivisions  of  the  subject.  For  example, 
suppose  the  subject  of  boilers  is  to  be  referred  to,  the 
subdivisions  are  construction,  operation,  land  types. 


Overhead  Charge  Between  City  Departments 
Work  done  by  one  department' of  the  City  of  Detroit 
for  another  is  paid  for  at  cost  plus  a  percentage  for 
superintendence  and  overhead  expense.  The  Depart¬ 
ments  of  Public  Works  and  of  Parks  and  Boulevards 
add  15%,  the  Public  Lighting  Commission  10%  and 
the  Board  of  Water  Commissioners  20  per  cent. 
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TKAVULKHS  SHIF'T  CONCRETING  CHUTES  AND  FORMS 
FROM  SECTION  COMUUETED  TO  SECTION  REIN*'.  RUIUT 
A.  DraKllne  dlRKitiR  fronrh  for  oondulta.  B.  Gravel-washing: 
and  comrete-mlxlntf  plant.  C.  Travelers  handlinR  forma  and 
chiiles.  D.  Truck  for  eoncn-le  cans. 

possible  to  place  a  track  from  the  concrete  mixer  on 
the  hillside  well  above  the  level  of  the  highest  concrete. 
From  this  track  the  concrete  is  conveyed  to  the  different 


parts  of  the  structure  by  means  of  steel  chutes  sus¬ 
pended  from  travelers  each  consisting  of  two  trusses 
with  the  necessary’  supporting  columns  and  braces. 
These  travelers  move  on  a  track  consisting  of  a  single 
line  of  rail  placed  along  each  side  of  the  structure. 

The  method  of  operation  is  as  follows;  When  the 
outside  arch  forms  are  to  be  moved  ahead,  the  chute, 
which  is  suspended  from  the  traveler  by  block  and 
tackle,  is  drawn  up  out  of  the  way.  The  forms,  which 
are  made  in  three  sections  for  easy  handling,  are  then 
lifted,  one  section  at  a  time  by  means  of  block  and 
tackle,  a  sufficient  height  to  pass  over  the  collars  of 
the  conduit  section  already  constructed,  and  are  sus¬ 
pended  from  the  traveler.  The  traveler  carrying  the 
three  sections  of  the  forms  and  the  chute  is  then  moved 
ahead  to  the  new  position,  the  forms  are  lowered  into 
place,  and  the  traveler  is  then  moved  to  the  best  position 
for  concreting  the  section  and  the  chute  is  lowered  to 
the  proper  angle  for  concreting. 

Arthur  E.  Morgan  is  chief  engineer,  Charles  H.  Paul 
is  assistant  chief  engineer,  and  C.  H.  Locher  is  con¬ 
struction  manager  of  the  Miami  Conservancy  District. 


TRAVELERS  BUILT  BY  JOB  CARPE.NTERS  FROM  DESIGNS 
OF  DISTRICT  ENGINEERS 


Anchor  Bolts  Held  in  Correct  Position 
While  Concreting  Footings 

By  a.  P.  Roscoe 

Ozone  Park,  New  York 

AS  THE  result  of  experience  in  the  construction  of 
about  a  thousand  column  foundations  for  an  ele¬ 
vated  railroad  in  New  York  City,  there  was  developed 
a  special  bolt  frame  and  templet  for  facilitating  the 
work  of  setting  anchor  bolts  to  exact  line  and  grade 
and  holding  them  in  position  while  concrete  was  placed 
for  the  footings. 

The  form  panels  for  the  two  upper  lifts  were  as¬ 
sembled  bn  the  completed  bottom  lift,  placed  a  day  or 
two  previously.  The  1-in.  pins  used  to  fasten  the  forms 
were  found  to  be  "difficult  to  remove  after  the  concret¬ 
ing  was  done,  and  were  later  replaced  by  tapered  pins 


Traveler  Carries  Concreting  Chute  and 
Forms  for  Conduit 

Travelers  carry  the  concreting  chutes  and  handle 
the  outside  arch  forma,  in  concreting  the  outlet 
conduits  for  the  Germantown  dam  of  the  Miami  Valley 
flood-protection  works.  As  the  conduit  structure  at 
Germantown  is  at  the  foot  of  a  very  steep  hill,  it  was 


Other  Articles  in  This  Issue  of  Interest 
to  Contractors: 

Building  a  Floating  Dry  Dock  in  Well 
Uid  Out  Yard  Page  552 

Army  Trade  Skill  Tests  Applicable  in 
Construction  Page  551 

The  Construction  Division  of  Our  Army; 

Operation  and  Maintenance  Functions  Page  562 
Immediate  National  Reconstruction 
Work  in  France  Page  570 

Keep  Accurate  Costs  on  War-Time  Fee 
Contract  Page  57] 


Hints  for  the  Contractor 
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these  space~s  the  bolts  were  so  firmly  held  by  the 
concrete  (and  the  bolt  frame)  that  the  spacing 
pieces  could  be  removed  and  concreting  completed  to 
the  finished  grade.  It  was  found  to  be  worth  while  to 
attach  a  chain  to  the  wedge  and  iron  hangers  to  the 
spacing  pieces,  as  shown,  so  as  to  permit  their  ready 
withdrawal,  rather  than  to  waste  the  time  of  the  en¬ 
tire  gang  while  a  laborer  fished  out  the  wedges,  etc., 
which  operation,  owing  to  the  confined  space,  caused 
exasperating  delays  in  the  beginning. 
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Hoisting  Engines  Used  to  Help  Trucks 
on  Seventeen  Per  Cent.  Grade 

Hauling  of  excavated  material  from  the  deep  cut 
which  is  being  widened  to  give  railway  connection 
to  the  South  Brooklyn  Army  supply  base  was  accom¬ 
plished  by  means  of  motor  trucks  helped  by  auxiliary 
hoisting  engines.  The  grade  was  upward  of  17  per 
cent.,'  and  was  planked,  as  shown  in  the  accompany¬ 
ing  illustration. 

That  the  trucks  might  not  be  delayed,  two  9  x  12 
hoisting  engines  were  placed  at  the  top  of  the  grade, 
one  on  each  side.  While  a  truck  is  coming  up  on  one 
side,  another  is  going  down  on  the  other.  Letting  the 
trucks  down  by  cable  was  not  absolutely  necessary, 
but  was  considered  safe  and  acted  as  a  means  for  taking 
the  cable  down  to  bring  up  the  next  load. 

To  center  the  cables  on  the  roadway  a  deadman  con¬ 
sisting  of  a  large  steel  I-beanl,  securely  embedded  in  the 
ground,  was  placed  in  the  center  and  just  beyond  the 
brow  of  the  hill.  To  this  two  large  pulleys  were  at¬ 
tached,  and  the  lines  from  the  engines  passed  through 
these  and  thence  down  the  grade.  By  this  means  trucks 
carrying  about  four  cubic  yards  of  material  were  easily 
operated. 

This  work  is  under  the  supervision  of  the  Construc¬ 
tion  Division  of  the  Army.  Brig.  Gen.  R.  C.  Marshall, 
Jr.,  is  chief  of  the  Construction  Division,  Lieut.  Col. 
H.  S.  Crocker  is  constructing  quarterma.ster,  and  Maj. 
J..W.  Cerny,  Quartermaster  Corps,  National  Army,  as¬ 
sisted  by  Capt.  L.  A.  Sumner,  is  directly  in  charge  of 
the  work  de.scribed.  The  general  contractor  is  the 
Turner  Construction  Co.  of  New  York  City,  of  wjiicn  A. 
C.  Tozzer  is  executive  manager,  and  the  subcontractor 
for  the  hauling  is  Rodgers  &  Haggerty,  of  New  York. 
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Df  rectangular  section  fitting  into  metal-bushed,  circu¬ 
lar  holes  in  the  battens.  The  completed  form  was  then 
carefully  braced  and  wedged  against  the  ranger®  and 
sheetings  .so  as  to  prevent  lateral  movement  and  to 
counteract  any  tendency  of  the  forms  to  rise  because 
of  the  pressure  of  the  concrete. 

The  bolt  frame,  or  templet,  constructed  of  3-in.  chan¬ 
nels  and  3  x  2-in.  flats,  was  accurately  drilled  for  the 
four  11-in.  anchor  bolts.  These  frames  were  light 
and  sturdy  and  were  in  good  condition  when  the  job 
was  finished.  The  frame  was  laid  on  top  of  the  form 
and  was  accurately  set  by  a  field  party  using  the  center 
punch  marks  on  the  frame;  when  set  they  were  nailed 
in  place  through  the  nailing  holes  shown  near  the  ends 
of  the  channels.  The  bolts  were  set  and  adjusted  to 
grade  by  means  of  the  sleeves 
and  nuts  shown.  This  afforded 
a  quick  and  accurate  method 
of  setting  the  bolts.  To  hold 
the  anchor  bolts  in  place 
against  the  impact  of  concrete 
being  placed,  and  to  prevent 
their  movement  by  workmen 
spading  the  concrete,  they 
were  fastened  together  at  the 
bottom  with  1  x  i-in.  flats  bent 
around  the  bolts;  at  the  middle 
point  they  were  stayed  by 
2  X  4-in.  notched  spacers 
wedged  against  the  inside 
of  the  forms.  By  the  time 
the  concrete 


TRUCK  BEINO  HAUOH)  UP  STEEP  GRADED— NOTE  CABLE  ATTACHED 


CURRENT  EVENTS  IN  THE  CIVIL  ENGINEERING  AND  CONTRACTING  FIELDS 

News  of  the  Week 


New  York,  March  20,  1919 


Passaic  Valley  Sewage  Disposal 
Suit  Reopened 

A  reopening  of  the  suit  brought  by 
the  city  of  New  York  against  the  Pas¬ 
saic  Valley  Sewerage  Commission 
(nominally  the  State  of  New  York 
against  the  State  of  New  Jersey)  has 
been  ordered  by  the  United  States  Su¬ 
preme  Court.  The  suit  was  originally 
brought  in  October,  1908,  to  prevent 
the  alleged  pollution  of  the  waters  of 
New  York  3ay  by  the  treated  sewage 
of  Newark  and  other  communities  in¬ 
cluded  in  the  Passaic  Valley  Sewerage 
District.  Testimony  was  taken  from 
June,  1911,  to  June,  1913,  but  the  case 
was  not  argued  until  late  in  1918. 

The  court  holds  that  supplementary 
evidence  is  needed.  It  permits  the  de¬ 
fendants  to  take  the  testimony  of  not 
more  than  three  “sanitary  or  engineer¬ 
ing  experts”  on  (1)  “any  practicable 
modification  of  the  proposed  system  of 
sewage  treatment”  that  would  lessen 
the  alleged  pollution,  and  (2)  on  “any 
practicable  plan  of  sewage  disposal  or 
treatment”  applicable  to  New  York  City 
sewage  that  would  lessen  the  pollution 
of  the  harbor.  In  addition  (3)  both 
parties  are  authorized  to  take  evi¬ 
dence  on  the  degree  of  pollution  of  the 
harbor.  The  evidence  in  behalf  of  the 
defendants  must  be  in  by  Aug.  15, 
1919.  Between  then  and  Sept.  15  the 
defendants  may,  if  desired,  recall  in 
rebuttal  the  experts  who  have  te.stified 
under  (1)  and  (2)  and  may  also  offer 
rebuttal  evidence  under  (3). 

After  the  new  evidence  is  all  in,  a 
date  for  further  argument  will  be  set. 
The  evidence  will  ^  taken  by  James 
D.  Maher,  clerk  of  the  United  States 
Supreme  Court,  sitting  as  a  commis¬ 
sioner  in  New  York  and  Newark.  Mr. 
Maher  took  the  earlier  evidence  in  this 
case. 

Engineering  Regiment  Cited 

For  conspicuous  gallantry  in  action 
on  the  last  night  of  the  war,  the  Second 
Engineers  were  cited  in  the  orders  of 
Maj.  Gen.  J.  A.  Lejeune,  commanding 
the  Second  Division.  The  citation  reads 
as  follows: 

1.  On  the  night  of  Nov.  10,  heroic 
deeds  were  done  by  heroic  men.  In  the 
face  of  heavy  artillery  and  withering 
machine-gun  fire,  the  Second  Engineers 
threw  two  foot-bridges  across  the 
Meuse,  and  the  first  and  second  bat¬ 
talions  of  the  Fifth  Marines  crossed 
resolutely  and  unflinchingly  to  the  east 
bank  and  carried  out  their  mission. 

2.  In  the  last  battle  of  the  war,  as 
in  all  others  in  which  this  division  ha; 
participated,  it  enforced  its  will  on  the 
ftnemy. 
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Employment 

For  the  convenience  of  engi¬ 
neers  returning  from  military 
life,  and  others,  there  are  listed 
below  agencies  which  may  be 
helpful  to  those  who  are  seeking 
employment : 

Professional  and  Special  Sec¬ 
tion,  United  States  Employment 
Service: 

16  East  42nd  St.,  New  York. 

63  E.  Adams  St.,  Chicago. 

1518  Walnut  St.,  Philadelphia. 

16  Tremont  St.,  Boston. 

N.B.  Official  information  has 
been  received  that  all  offices  of 
the  Professional  and  Special 
Section  of  the  United  States 
Employment  Service  tvill  close 
Mar.  22,  unless  they  can  be  tem¬ 
porarily  continued  by  local  in¬ 
terests.  This  action  is  made 
necessary  by  the  failure  of  Con¬ 
gress  to  appropriate  funds. 

Engineering  Societies  Em¬ 
ployment  Bureau;  Walter  V. 
Brown,  secretary,  29  West  39th 
St.,  New  York  City. 

American  Association  of  En¬ 
gineers,  F.  H.  Myers,  manager, 
29  So.  La  Salle  St.,  Chicago. 
Service  to  members  only,  but 
Army  or  Navy  engineers  in  uni¬ 
form  who  are  eligible  to  certi¬ 
fied  membership  may  join  with¬ 
out  payment  of  entrance  fees  or 
dues  while  in  uniform  and  for 
six  months  after  discharge. 

Engineers’  Service  Bureau, 
maintained  by  the  Joint  Council 
of  Engineering  Societies  of  San 
Francisco,  care  of  B.  P.  Legare, 
Engineer.s’  Club,  57  Post  St., 
San  Francisco.  Only  applica¬ 
tions  by  mail  or  wire  will  be 
considered. 


United  States  Employment  Serv¬ 
ice  Greatly  Curtailed 

Failure  of  Congress  to  pass  the 
Urgent  Deficiency  Bill  in  the  last  days 
of  the  session  has  made  it  necessary 
for  Secretary  Wilson  of  the  Depart¬ 
ment  of  Labor  to  curtail  by  80%  the 
United  States  Employment  Service  to 
returning  soldiers.  It  was  hoped  that 
this  deficiency  might  be  overcome  by 
drawing  on  President  Wilson’s  war 
emergency  fund,  but  this  has  been  ex¬ 
hausted. 

It  is  proposed  to  save  a  skeleton  by 
retaining  a  20%  organization,  around 
which  various  other  Government  agen¬ 
cies,  welfare  organizations,  etc.,  will  be 
centralized  to  carry  on  the  work.  In 
doing  this,  the  56  regular  branch  of¬ 
fices  which  remain  of  the  750  which 
had  been  established  will  be  located  in 
the  strategic  industrial  centers 

Unemployment,  as  indicated  by  re¬ 
ports  of  cities  to  the  Department  of  La¬ 
bor,  is  increasing  from  week  to  week, 
and  this  curtailment  of  the  Employ¬ 
ment  Service  is  considered  unfortunate. 
It  is  hoped  that  local  communities  will 
continue  the  Government  work. 


American  Association  oi  Hjn- 
gineers,  F.  H.  Myers,  manager, 
29  So.  La  Salle  St.,  Chicago. 
Service  to  members  only,  but 
Army  or  Navy  engineers  in  uni¬ 
form  who  are  eligible  to  certi¬ 
fied  membership  may  join  with¬ 
out  payment  of  entrance  fees  or 
dues  while  in  uniform  and  for 
six  months  after  discharge. 

Engineers’  Service  Bureau, 
maintained  by  the  Joint  Council 
of  Engineering  Societies  of  San 
Francisco,  care  of  B.  P.  Legare, 
Engineer.s’  Club,  57  Post  St., 
San  Francisco.  Only  applica¬ 
tions  by  mail  or  wire  will  be 
considered. 


Joint  Influenza  Committee 
The  Surgeon  Generals  of  the  Army, 
the  Navy  and  the  United  States  Public 
Health  Service,  and  the  Director  of  the 
Census,  have  created  a  joint  commit¬ 
tee  to  study  and  compare  the  influenza 
data  of  the  various  (jovemment  depart¬ 
ments.  The  members  are :  Dr.  William 
H.  Davis,  chairman,  and  C.*S.  Sloane, 
representing  the  Bureau  of  the  Census; 
Dr.  Wade  H.  Frost  and  Edgar  Syden- 
stricker,  of  the  Public  Health  Service; 
Col.  D.  C.  Howard,  Col.  F.  F.  Russell 
and  Lieut.  Col.  A.  G.  Love,  U.  S.  A.; 
Lieut.  Commander  J.  R.  Phelps  and 
Surgeon  Carroll  Fox,  U.  S.  Navy. 


Training  Camps  Association  Takes 
Over  Employment  Work 

Left  without  funds,  the  Professional 
and  Special  Section  of  the  United 
States  Employment  Service  in  Chicago 
has  turne^  over  to  the  Military  Train¬ 
ing  Camps  Association  a  restricted 
portion  of  its  work.  The  association 
proposes  to  handle  applications  from 
men  returning  from  service  only.  This 
means  much  to  engineers,  for  there  are 
approximately  500  applicants  in  the 
Federal  files.  The  Chicago  office  under 
the  new  organization,  with  W.  R.  Rob¬ 
inson  as  its  head,  has  just  begun  to 
function,  having  placed  26  men,  ex¬ 
clusive  of  teachers,  during  the  week 
which  ended  Mar.  15.  D.  A.  Tomlinson, 
who  became  the  head  of  the  office  Mar. 
15,  Mr.  Robinson  having  gone  with  the 
Curtis  Publishing  Co.,  will  remain  with 
the  service  only  until  the  shift  has  been 
effected. 

The  Military  Training  Camps  Asso¬ 
ciation  is  located  at  220  So.  State  St., 
and  has  a  strong  national  organization 
maintained  by  membership  fees  and 
contributions.  It  has  the  military 
backing  of  General  Wood,  who  was  re¬ 
cently  transferred  to  Chicago  in  com¬ 
mand  of  the  Central  Department  of  the 
Army,  and  has  interested  himself  in 
the  emplosrment  situation.  For  the 
purpose  of  continuity  of  service  the 
association  has  placed  the  nucleus  of 
the  Federal  bureau’s  staff  on  its  pay- 
rolL 
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Government  Surplus  Lumber 
For  Sale 

The  Director  of  Sales  of  the  War  De¬ 
partment  has  executed  a  contract  with 
J.  L.  Phillips  and  John  Stephens,  of 
Jacksonville,  Fla.,  the  representatives 
of  the  lumber  producers,  for  all  of  the 
surplus  lumber  in  the  War  Department 
on  projects  where  there  is  any  consid¬ 
erable  quantity  to  be  disposed  of. 

Messrs.  Phillips  and  Stephens  can 
be  reached  at  708  13th  St.,  N.  W., 
Washington,  D.  C.,  and  will  receive  any 
offers  on  lumber  which  they  have  for 
sale  for  the  War  Department.  They 
have  purchased  this  lumber  and  aprree 
to  resell  it  at  the  market  price  for  the 
various  species  and  grades  of  lumber, 
paying  to  the  War  Department  the 
amount  received  for  this  lumber,  less 
the  actual  expense  of  selling;  and,  in 
addition,  they  agree  to  clean  up  the  en¬ 
tire  surplus  lumber  within  the  coming 
six  months. 

The  quantity  covered  under  the  con¬ 
tract  with  the  department  was  188,000,- 
000  ft.,  and  additional  quantities  in 
sight  from  the  department  and  the 
Housing  Corporation  made  the  amount 
over  200,000,000  ft.  The  department 
has  now  withdrawn  from  the  contract 
all  the  lumber  at  all  the  camps  and 
from  some  storage  points,  the  amount 
aggregating  approximately  160,000,000 
ft.  This  lumber  will  not  be  sold.  This 
will  leave  only  between  30,000,000  ft 
and  40,000,000  ft.  located  at  widely 
scattered  points  and  of  a  variety  of 
si^es,  species  and  grades. 


Water-Main  Extension  Problems 
Feature  of  Meeting 

Following  a  short  lantern-slide  talk 
on  the  recent  break  in  a  1200-hp.  tur¬ 
bine  at  the  Wachuset  dam,  by  William 
E.  Foss,  chief  engineer  of  the  Metro¬ 
politan  Water- Works  (as  mentioned  in 
Engineering  News-Record  of  Feb.  20, 
1919,  p.  403)  the  New  England  Water- 
Works  Association  at  Boston  devoted 
the  rest  of  its  time,  after  the  monthly 
luncheon  on  Mar.  12,  to  a  discussion  of 
meeting  the  cost  of  water-main  exten¬ 
sions.  The  first  speaker,  M.  N.  Baker, 
of  the  editorial  staff  of  Engineering 
News-Record,  suggested  wider  use  of  the 
assessment-for-benefits  plan,  especially 
in  view  of  the  fact  that  the  war  and 
prohibition  have  joined  hands  in  mak¬ 
ing  more  difficult  than  ever  the  problem 
of  financing  municipal  improvements. 

Coupled  with  Mr.  Baker  on  the  pro¬ 
gram  was  C.  M.  Saville,  chief  engineer 
and  manager  of  the  Hartford  water¬ 
works.  In  Hartford,  property  owners 
now  guarantee  a  yearly  revenue  of 
10%  for  10  years  on  the  cost  of  a  main 
large  enough  to  supply  the  street.  C. 
E,  Davis  stated  that  in  Philadelphia 
property  is  assessed  ^1  a  front  foot  for 
main  extensions.  The  assessment  is  a 
lien  on  the  property.  With  a  prospect 
of  diminishing  revenues  due  to  pro¬ 
hibition,  it  has  been  proposed  that  there 
be  levied  an  assessment  for  the  high- 
pressure  fire  S3rstem,  based  on  the  cubic 
space  in  the  buildings  projected. 


A.  R.  Hathaway  of  Springfield,  Mass., 
said  that  in  his  city  property  owners 
may  divide  the  charge  for  a  water  main 
extension  among  themselves  as  they  see 
fit.  Leonard  Metcalf  of  Boston  ap¬ 
proved  the  general  plan  of  assessment 
for  benefit,  which  he  thought  is  more 
common  than  generally  supposed.  In 
the  West,  where  lots  are  large  and 
much  of  the  city  area  is  sparsely  set¬ 
tled,  there  is  a  strong  argument  for 
the  plan.  F.  P.  Stearns  thought  that 
the  assessment  plan  would  discourage 
applications  for  extensions. 


Alaskan  Railroad  Work  Curtailed 

Owing  to  the  failure  of  Congress  to 
provide  necessary  funds,  it  is  probable 
that  work  on  the  Alaskan  Government 
railroads  will  have  to  be  materially 
curtailed.  The  construction  work  un¬ 
der  way  even  may  be  reduced,  and  cer¬ 
tainly  no  new  work  will  be  undertaken 
unless  an  extra  session  of  Congress 
should  make  the  needed  funds  avail¬ 
able. 


Illinois  Has  Waterway  Project 

A  new  plan  for  a  waterway  to  form 
a  link  in  the  Lakes  and  Gulf  waterway 
by  connecting  the  Chicago  Drainage 
Canal  with  the  Illinois  River  at  La 
Salle,  Ill.,  is  contained  in  a  bill  sub¬ 
mitted  to  the  state  legislature.  It  has 
the  backing  of  Governor  Lowden,  and 
was  prepared  by  the  State  Department 
of  Public  Works  and  Buildings.  The 
channel  will  have  a  bottom  width  of 
150  ft.,  with  a  water  depth  of  8  ft. 
in  earth  sections,  10  ft.  in  rock  and  14 
ft.  over  lock  sills.  Locks  110  x  600  ft. 
long  are  provided,  enabling  fleets  with 
5000  to  7000  tons  of  freight  to  be  ac¬ 
commodated.  The  cost  is  estiipated  to 
come  within  the  bond  issue  of  $20,- 
000,000  which  has  already  been  author¬ 
ized  by  public  vote.  When  the  bill  is 
passed  the  project  will  be  submitted  to 
the  War  Department,  and  it  is  hoped 
that  approval  will  be  given  in  time  to 
permit  of  starting  work  this  season. 


Outlook  for  Highway  Improve¬ 
ments  in  California 

Several  county  bond  issues  are  to  be 
voted  on,  and  several  others  are  pro¬ 
posed,  in  California,  according  to  re¬ 
ports.  A  $40,000,000  bond  issue  is  also 
being  contemplated  for  the  state  at 
large. 

Among  the  counties,  Fresno  will  vote 
on  $4,600,000  on  May  6,  while  Sonoma 
will  vote  on  $1,600,000  on  May  27. 
Marin  County  has  requested  a  Gov¬ 
ernment  engineer  to  prepare  highway 
plans,  and  five  northern  counties  have 
requested  an  engineer  to  lay  out  an 
intercounty  system  for  them. 

In  address'^ng  the  State  Road  Super¬ 
visors'  Association,  Governor  Stephens 
stated  that  the  state-wide  bond  issue 
mentioned  above  is  about  to  be  pro¬ 
posed,  and  requested  their  united  sup¬ 
port.  This  was  given  in  the  form  of  a 
resolution  which  was  passed  by  a  large 
majority. 


Ontario  Good  Roads  Association 
Meets  in  Toronto 

Great  interest  in  the  subject  of  good 
roads  was  shown  at  the  18th  annual 
convention  of  the  Ontario  Good  Roads 
Association,  held  in  Toronto,  Mar.  .5-7, 
when  300  delegates  met  to  discuss  the 
road  problems  of  the  province.  Public 
work  to  tide  over  the  labor  shortage  of 
the  reconstruction  period,  together  with 
changes  in  the  laws  affecting  labor 
upon  the  roads,  was  the  principal  topic 
of  the  speakers. 

What  is  known  as  “statute  labor," 
or  working  out  the  road  tax,  received 
the  greatest  amount  of  discussion  at 
the  convention.  It  was  the  sense  of 
the  meeting,  as  expressed  in  .i  resolu¬ 
tion  carried  by  a  fair  majority,  that 
this  form  of  road  administration  should 
be  discontinued,  and  that  the  road  con¬ 
struction  of  counties  should  be  put  un¬ 
der  a  competent  surveyor. 

A  great  increase  in  motor  traffic,  as 
evidenced  by  the  advance  in  receipts 
from  licenses  from  $950,000  in  1917  to 
$1,200,000  in  1918,  makes  it  necessary, 
according  to  the  Hon.  George  S.  Henry, 
minister  of  agriculture,  to  put  the 
township  roads  of  the  present  system 
into  such  condition  that  they  can  be 
used  all  the  year  round. 

The  following  officers  were  elected 
for  the  ensuing  year: 

President,  K.  W.  McKay,  St.  Thomas; 
first  vice-president,  J,  J,  Parsons;  sec¬ 
ond  vice-president,  W.  H.  Pugsley, 
Richmond  Hill;  third  vice-president, 
Capt.  Lucius  E.  Allen,  Belleville;  sec¬ 
retary-treasurer,  the  Hon.  George  S. 
Henry,  member  of  the  provincial  Par¬ 
liament;  assistant  secretary-treasurer, 
Maj.  T.  L.  Kennedy. 


Federal  Highway  Council  To  Hold 
First  Meeting  in  Chicago 

The  first  meeting  of  the  newly  organ¬ 
ized  Federal  Highway  Council,  de¬ 
scribed  in  Engineering  News-Record  of 
Feb.  6,  1919,  p.  303,  will  be  held  at  the 
Congress  Hotel,  C^hicago,  Apr.  7-8. 
The  meeting  will  open  with  an  informal 
“get-together”  dinner  on  Monday  eve¬ 
ning,  Apr.  7. 

Representatives  of  38  state  highway 
departments,  together  with  190  promi¬ 
nent  men  representing  civic  organiza¬ 
tions  throughout  the  entire  country, 
have  accepted  membership  in  the  coun¬ 
cil  and  are  expected  to  be  in  attend¬ 
ance.  Indorsement  by  many  organiza¬ 
tions  of  the  national  highway  policy 
and  plan  outlined  at  the  Chicago  High¬ 
way  Congress  by  E.  J.  Mehren,  editor 
of  Engineering  News-Record,  indicates 
the  interest  in  highway  work  through¬ 
out  the  country  and  suggests  a  wide 
field  of  action  for  the  Federal  Highway 
Council. 


Road-Bond  Issue  Submitted  to 
Vote  by  Legislature 
Another  state  was  added  to  those 
which  have  submitted  large  highway 
bond  issues  to  a  vote  of  the  people, 
when  the  Governor  of  Washington 
signed  a  bill  passed  by  the  legislatare 
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providinf?  for  a  referendum  on  an  is¬ 
sue  of  $30,000,000.  The  measure  will 
be  voted  upon  at  the  general  election 
in  1920  and,  if  it  is  carried,  the  funds 
will  be  used  to  build  hard-surfaced 
roads  throughout  the  state.  A  bill  pro¬ 
viding  for  county  superintendents  of 
highways  reporting  directly  to  the 
State  Highway  Commission,  reported  in 
Engineering  News-Record  of  Feb.  13, 
1919,  p.  361,  was  defeated. 


Interior  Department  Obtains  Hi^h 
Explosives  for  Road  Work 

High  explosives  worth  $10,000,000 
and  consisting  largely  of  TNT  have 
been  turned  over  by  the  War  Depart¬ 
ment  to  the  Department  of  the  Interior 
for  reconstruction  purposes.  It  is 
reported  that  Secretary  Lane,  of  the 
Interior  Department,  plans  to  use  much 
of  this  material  for  blasting  on  road¬ 
building  projects. 


Federal-Aid  Highway  Appropria¬ 
tion  Goes  Through 

Federal  aid  for  highways  received  a 
large  addition  when  the  Postoffice  ap¬ 
propriation  bill  went  through  the  Sen¬ 
ate  carrying  $200,000,000  for  this  pur¬ 
pose.  The  bill,  which  was  noted  in 
Engineering  News-Record  of  Jan.  30, 
1919,  p.  251,  now  awaits  the  signature 
of  the  President. 

The  provisions  of  the  bill  greatly 
enlarge  the  scope  of  the  term  “rural 
post  road,”  to  cover  roads  that  either 
are  used  or  can  be  used  for  transpor¬ 
tation  of  the  mails.  It  also  increases 
the  maximum  payments  which  the  Fed¬ 
eral  Government  can  make  per  mile 
from  the  previous  amount,  $10,000,  to 
$20,000.  This  will  allow  the  building 
in  cooperation  with  the  states  of  roads 
costing  $40,000  per  mile. 


Canada  Takes  Over  Grand 
Trunk  Pacific 

The  Grand  Trunk  Pacific  Ry.  has 
been  taken  over  by  the  Canadian  gov¬ 
ernment,  which  assumed  control  at  mid¬ 
night  Mar.  9.  The  Hon.  J.  D.  Reid, 
minister  of  railways,  was  appointed 
receiver.  This  action  was  caused  by 
an  official  notification  received  by  Sir 
Thomas  White,  acting  premier,  from 
the  vice  president  of  the  railway,  that, 
in  view  of  the  fact  that  the  increased 
rates  have  not  been  sufficient  to  meet 
the  increased  operating  expenses,  it 
would  not  be  possible  for  the  company, 
owing  to  lack  of  funds,  to  continue  its 
operations  beyond  Mar.  10.  The  War 
Measures  Act  was  held  to  prjvide  ade¬ 
quate  authority  for  immediate  action 
by  the  Government  to  prevent  inter¬ 
ruptions  in  the  operation  and  manage¬ 
ment  of  the  system. 

W.  P.  Hinton,  the  general  manager, 
has  agreed  to  conform  to  the  require¬ 
ments  of  the  Government  and  to  facili¬ 
tate  the  carrying  out  of  the  powers  and 
duties  required  by  the  minister  of  rail¬ 
ways  as  receiver.  The  acquisition  of 
the  road  adds  1964  miles  of  main  road 
and  about  1000  miles  of  branch  line  to 
the  Government  system. 


Oklahoma  Society  Considers  Pav¬ 
ing  Brick  and  Concrete  Tanks 

Influenza  compelled  the  postpone¬ 
ment  of  the  annual  meeting  of  the 
Oklahoma  Society  of  Engineers  in  Oc¬ 
tober  last,  and  the  deferred  meeting 
was  held  in  Oklahoma  City,  Mar.  6. 
Trouble  with  reinforced-concrete  tanks 
was  described  by  R.  E.  Brownell,  dis¬ 
trict  engineer  of  the  Portland  Cement 
Association,  and  the  discussion  indi¬ 
cated  a  general  opinion  that  tanks  12 
to  30  ft.  high,  made  with  1:2:4  con¬ 
crete,  should  be  waterproof  if  properly 
built.  Mr.  Brownell  pointed  out  that 
to  produce  strong  concrete  the  water 
must  be  measured  as  carefully  as  the 
other  materials. 

Officers  of  the  society  for  the  short 
term  of  1919  were  elected  as  follows: 
President,  T.  P.  Clonts,  county  engi¬ 
neer,  Muskogee;  vice-presidents.  Col. 
Frank  B.  King,  R.  E.  Brownell  and 
D.  W.  Patton;  secretary,  H.  V.  Hinck¬ 
ley,  Omaha  City,  Okla. 


Civil  Service  Examinations 

For  United  States  Civil  Service  ex¬ 
aminations  listed  below,  apply  to  United 
States  Civil  Service  Commission,  Wash¬ 
ington,  D.  C.,  or  to  any  local  office  of 
commission,  for  form  1312. 

United  States. — Superintendents  of 
road  construction.  Bureau  of  Public 
Roads,  Department  of  Agriculture, 
Mar.  25:  Class  A  (candidates  with 
four  years’  responsible  charge  of  con¬ 
struction)  $150  to  $175  per  month: 
Class  B  (six  years’  responsible  charge) 
$185  to  $225;  Class  C  (eight  years’  re¬ 
sponsible  charge)  $230  to  $250  a  month. 
File  applications  before  Mar.  25. 

United  States. — Assistant  examiner. 
Patent  Office,  Washington,  Mar.  26-28, 
and  May  21-23  and  July  23-25.  Pay, 
$1500  per  year.  File  applications  in 
time  to  arrange  for  examinations  at 
place  selected  by  applicant. 

United  States. — Chief  physicist,  qual¬ 
ified  in  aeronautics.  National  Advisory 
Committee  for  Aeronautics,  Langley 
Field,  Hampton,  Va.,  Mar.  26,  $8000 
per  year.  Also  physicist,  $2100  per 
year.  File  applications  before  Mar.  26. 

United  States. — Senior  highwray 
bridge  engineers,  Apr.  1,  Bureau  of 
Public  Roads,  Department  of  Agricul¬ 
ture,  Washington,  D.  C.  Grade  1  (ex¬ 
amination  percentage  above  70)  $2400 
to  $2700  per  year;  Grade  2  (percentage 
above  80)  $2800  to  $3000  per  year; 
Grade  3  (percentage  above  90)  $3100 
to  $3400  per  year.  File  application  be¬ 
fore  Apr.  1. 

United  States. — Engineer-draftsman, 
Apr.  22.  $1600  to  $1800  per  year.  File 
application  before  Apr.  22. 

United  States. — Transitman,  $100  to 
$125  per  month,  and  surveyor,  $125  to 
$200  per  month.  Mar.  26-27  and  Apr.  23- 
24.  File  applications  in  time  to  arrange 
for  examination  at  place  selected  by  ap¬ 
plicant. 

United  States. — Aeronautical  engi- 
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neering  draftsman.  National  Advisory 
Committee  for  Aeronautics,  Apr  , 
$1600  per  year.  File  applications  be 
fore  Apr.  1. 


Engineering  Societies 


Calendar 


Annual  Meetings 


NATIONAL.  FIRE  PROTECTION  AS¬ 
SOCIATION  ;  87  .Milk  St..  Boston 
Ma.ss. :  May  6-8,  Ottawa.  Can. 

A.MERICAN  ASSOCIATION  OF  EN- 
aiNEER.S.  29  S.  I.aSane  St.,  Chi¬ 
cago;  May  13-14,  Chicago. 


The  Niagara  Peninsula  Branch  of  the 
Engineering  Institute  of  Canada  was 
formed  at  a  meeting  at  Niagara  FalLs, 
Ont.,  Mar.  11,  attended  by  members  of 
the  Engineering  Institute  of  Canada  and 
other  engineers  resident  in  the  Niagara 
district.  Frazer  S.  Keith,  general  sec¬ 
retary,  explained  the  scope  and  func¬ 
tions  of  the  Engineering  Institute  to  a 
large  gathering  of  representatives  from 
St.  Catharines,  Thorold  and  Niagara 
Falls.  Visiting  engineers  were  present 
from  New  York  City,  Philadelphia  and 
from  the  Hamilton  branch.  The  follow¬ 
ing  officers  were  elected:  Chairman, 
A.  C.  D.  Blanchard,  Niagara  Falls,  Ont.; 
vice-chairman,  W.  P.  Near,  St.  Catha¬ 
rines,  Ont.,  and  secretary-treasurer,  R. 
P.  Johnson,  Niagara  Falls,  Ont. 

The  Society  of  Polish  Engineers  and 
Business  Men  in  America,  with  head 
quarters  in  the  Engineering  Societies 
Building,  29  West  39th  St.,  New  York 
City,  has  been  organized  to  work  in 
conjunction  with  the  Commercial  and 
Industrial  Bureau  of  the  Polish  Na¬ 
tional  Department,  33  West  42nd  St 
The  organization  is  headed  by  Ralph 
Modjeski,  as  honorary  president.  Steven 
de  Csesznak,  publisher  of  Export  Amer¬ 
ican  Industries,  is  president. 

The  Iowa  Section  of  the  American 
Water-Works  Association  will  hold  its 
fourth  annual  meeting  at  the  State  Uni¬ 
versity  of  Iowa,  Iowa  City,  Apr.  16-17. 
Preliminary  plans  for  the  meeting  in¬ 
dicate  that  a  prominent  place  will  be 
given  to  the  reconstruction  and  exten¬ 
sion  problems  of  water-works  under  ex¬ 
isting  abnormal  conditions. 

The  Engineers’  Society  of  St.  Paul 
held  its  regular  monthly  meeting  Mar. 
10.  A  motion  picture,  “From  Ore  to 
Finish  ‘National’  Pipe,”  produced  by  the 
National  Tube  Co.  of  Chicago,  was 
shown.  The  society  was  recently 
represented  by  a  committee  which  ad¬ 
dressed  the  appropriations  committee 
of  the  state  legislature  on  the  neee.'- 


A 


sitv  of  having  an  appropriation  to  control  subject  by  George  G.  Anderson, 
continue  the  topographic  mapping  of  -  historical  sketch  by  F.  H.  Olmsted, 
the  state,  and  hydrographic  surveys,  in  and  a  talk  on  the  physiography  in- 
conjiinction  with  the  United  States  Geo-  volved,  by  A.  L.  Sonderegger. 
logical  Survey.  The  committee  repre¬ 
senting  the  society  was  composed  of  E.  England  Water-Works  Asso- 

V’.  Willard,  state  drainage  engineer;  G.  elation  will  hold  its  next  annual  meet- 
0.  House,  general  manager  of  tlm  j^g  jn  Albany.  The  time  will  probably 
Northern  States  Power  Co.;  L.  P.  Wolff,  ggeond  week  in  September, 

consulting  engineer,  St.  Paul,  and  E.  C. 

D„«„,  of  tho  United  sute.  Engineer’. 

monthly  meeting  Mar.  15,  at  which  the 
committee  on  local  transit  reported  on 
Duluth  street-railway  conditions  with 
respect  to  factors  attending  impairment 
of  the  service  last  winter. 


Henry  E.  Elrod,  David  Dren- 
NAN  and  Frank  S.  Taylor,  formerly 
of  the  engineer  firm  of  Lyndon,  Taylor 
&  Perrilliat,  New  York  City  and  New 
Orleans,  have  become  associated  under 
the  firm  name  of  the  Henry  Exall  El¬ 
rod  Co.,  Dallas,  Tex.,  consulting  engi¬ 
neers,  successors  to  Henry  Exall  Elrod. 
The  new  organization  will  continue  to 
specialize  in  municipal  work,  utility 
valuation  and  regulation,  and  highway 
engineering. 


H.  A.  Schaefer,  previously  of 
the  firm  of  Harrison  &  Schaffer,  con¬ 
sulting  engineers  and  chemists,  Easton, 
Penn.,  has  joined  the  staff  of  the  Port¬ 
land  Cement  Association  as  chemi¬ 
cal  engineer  to  conduct  conservation 
studies.  From  October,  1918,  he  was 
acting  as  advisory  chemist  and  assist¬ 
ant  to  the  Director  of  Building  Mate¬ 
rials,  War  Industries  Board,  Washing¬ 
ton. 


The  Bankhead  National  Highway  As¬ 
sociation  will  hold  its  third  annual  meet¬ 
ing  at  Mineral  Wells,  Tex.,  Apr.  18-19. 
Delegates  from  all  the  states  along  the 
line  of  the  Bankhead  Highway,  from 
Virginia  to  California,  are  expected  to 
attend.  The  United  States  Good  Roads 
Association,  of  which  Senator  Bankhead 
is  president,  will  also  meet  during  the 
same  week  at  Mineral  Wells,  beginning 
on  Apr.  14.  There  will  be  an  exhibit  of 
machinery  and  materials.  J.  A.  Round- 
tree,  Birmingham,  Ala.,  is  secretary  of 
the  Bankhead  National  Highway  Asso¬ 
ciation. 


The  Engineers’  Club  of  Seattlei,  at  a 
recent  meeting,  was  addressed  by  Maj. 
William  F.  Allison,  who  spoke  on  “The 
Work  of  the  Sanitary  Engineers  with 
the  American  Army  in  France.” 


Maj.  W.  a.  Welch,  Air  Service 
Aircraft  Production,  U.  S.  A.,  division 
engineer.  Spruce  Production  Division, 
and  chief  engineer.  Spruce  Production 
Corporation,  has  been  discharged  from 
the  service  and  has  returned  to  his 
former  position  as  chief  engineer  of  the 
Palisades  Interstate  Park  Commission. 


The  American  Association  of  Engi¬ 
neers  will  hold  a  meeting  in  Chicago, 

Mar.  21,  at  which  W,  E.  Skinner  will 
speak  on  the  proposed  110,000,000  sol¬ 
diers'  memorial  building.  _ 

«  ^  M  I  LO  S.  K  ETC  HUM,  assistant  di- 

The  Engineers’  Club  of  Philadelphia  --  rector  of  the  United  States  Government 

will  be  addressed  by  Joseph  A.  Stein-  explosives  plant,  who  since  February, 

metz  on  “News  from  the  Peace  Zone,”  1918,  has  been  in  charge  of  the  con¬ 
st  the  weekly  luncheon  Mar.  26.  Col.  F.  A.  Molitor,  Twenty-  struction  of  the  smokeless-powder  plant 

Second  Engineers,  has  been  discharged  at  Nitro,  W.  Va.,  has  returned  to  the 
The  Technology  Club  of  Syracuse,  N.  ^^om  the  Army  ^nd  has  returned  to  University  of  Colorado  to  resume  his 
V.,  was  addressed  Mar.  17  by  Henry  C.  .  York  to  resume  his  consulting  duties  as  dean  of  the  College  of  Engi- 

Allen,  city  engineer,  on  “The  Water  Practice.  The  Twenty-Second  Engi-  neering  and  professor  of  civil  engi- 
Supply  of  Syracuse.”  On  Mar.  24  C.  E.  "^ers,  which  Colonel  Molitor  com-  neering. 

Drayer,  secretary  of  the  American  As-  nianded,  was  assigned  to  the  construc- 

sociation  of  Engineers,  will  speak  on  the  light  railways.  In  November  Capt.  A.  U.  Wethebbee, 

work  of  the  association.  Colonel  Molitor  was  detailed  from  his  Chemical  Warfare  Division,  U.  S.  A., 

regiment  and  placed  in  charge  of  engi-  ^ho  was  formerly  chief  engineer  and 
The  Quincy,  IIU  Engineers’  Society  supplies.  assistant  works  managrer  of  the  Ni- 

elected  the  following  officers  at  the  re-  agara  Alkali  Co.,  recently  received  his 

cent  annual  meeting:  President,  W.  F.  Roy  Mullins,  division  highway  discharge  from  the  service  and  has  be- 
Gerdes;  vice-president,  W.  C.  Dowd;  sec-  engineer  of  New  Jersey  at  Trenton,  come  chief  mechanical  engineer,  Pow- 

retary-treasurer,  Dwight  P.  Child.  A  has  been  appointed  division  engineer  in  dered  Coal  Engineering  &  Equipment 

paper  on  street  paving,  by  Webster  P.  charge  of  the  northern  division,  with  Co.,  Chicago. 

Bushnell,  was  presented.  headquarters  at  Newark,  succeeding  E. 

M.  Vail,  who  has  been  put  in  charge  of  L  i  E  u  T.  C.  F.  U  R  B  u  T  T,  Construc- 
The  Montreal  Branch  of  the  Engi-  the  new  department  of  maintenance,  tion  Division,  U.  S.  A.,  has  received  his 

neering  Institute  of  Canada  will  be  ad-  noted  elsewhere.  discharge  from  the  service  and  has  been 

dressed  Mar.  27  by  R.  de  L.  French,  appointed  district  engineer,  Chicago, 

who  will  read  a  paper  entitled  “Some  Maj.  I.  S.  Osborn,  Quartermas-  Milwaukee  &  St.  Paul  R.R.,  with  office 

Notes  on  the  Design  and  Construction  ter  Corps,  U.  S.  A.,  has  been  discharged  Chicago,  succeeding  W.  L.  Webb,  as- 
of  Reinforced-Concrete  Covered  Reser-  from  the  service  and  has  returned  to  signed  to  special  work  in  connection 
voirs.”  engineering  practice  with  the  Allen-  with  the  Chicago  Union  Station,  as 

Osborn  Co.,  engineers  and  architects,  of  noted  elsewhere. 

The  Southern  California  Association  Cleveland,  Ohio.  At  the  request  of  Her- 
of  Members  of  the  American  Society  of  ’jcrt  C.  Hoover,  he  organized  the  Gar-  Arthur  H.  Blanchard,  con- 
Civil  Engineers  has  planned  a  series  of  bage  Utilization  Division,  United  States  suiting  highway  engineer.  New  York 
discussions  on  flood  control  in  southern  Food  Administration,  later  resigning  City,  has  been  appointed  chief  of  the 
California.  The  regular  meetings  of  the  to  enter  the  Army  to  organize  the  Rec-  Bureau  of  Public  Works,  Department 
association  have  been  changed  from  bi-  lamation  Division  in  the  Quartermas-  of  Citizenship,  under  the  Army  Over- 
monthly  to  monthly.  After  the  first  ter  Corps,  of  which  he  was  chief  during  seas  Educational  Commission  of  the  Y. 
topic  has  been  covered,  other  “local  en-  the  first  part  of  1918.  During  the  lat-  M.  C.  A.  General  Pershing  has  re- 
gineering  problems  of  vital  consequence  ter  part  of  the  year  he  was  assigned  quested  the  Y.  M.  C.  A.,  through  its 
to  the  community”  will  be  considered  to  special  duties  and  inspection  work  commission,  to  take  charge  of  the  de- 
along  professional  lines.  At  the  first  in  connection  with  the  Salvage  Division,  velopment  of  instruction  and  courses 
meeting,  which  was  held  on  Mar.  12,  Office  of  the  Director  of  Purchase,  Stor-  for  all  educational  work  of  the  Army 
there  was  an  introduction  of  the  flood-  age  and  Traffic.  overseas.  The  staff  of  the  Bureau  of 
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Public  Works  and  Army  instructors,  in 
.lOO  post  schools  throujrhout  France, 
will  Kive  lectures  and  courses  relative 
to  waterways,  railways,  highways, 
bridtres,  water-supply,  seweraf^e,  waste 
disposal,  public  utilities,  and  irrigation. 

Lieut.  William  H.  Hobbs, 
.'i:i2nd  Field  Artillery,  American  Ex¬ 
peditionary  Forces,  has  received  his  dis¬ 
charge  from  the  Army  and  resumed  his 
work  as  assistant  engineer,  Louisiana 
Division,  Missouri  Pacific  R.K.,  with 
headquarters  at  Monroe,  La. 

H.  W.  Skidmore,  construction  en¬ 
gineer,  Department  of  Public  Works, 
Village  of  Oak  Park,  Ill.,  on  Apr.  1 
will  become  associated  with  Lester 
Kirsi'hbraun,  consulting  and  testing  en¬ 
gineer  of  Chicago,  and  will  become  as¬ 
sociate  director  of  the  Chicago  Paving 
Laboratory,  devoting  practically  all  of 
his  time  to  the  paving  field. 

Lieut.  G.  D.  Shannon,  Ord¬ 
nance  Department,  U.  S.  A.,  formerly 
highway  division  engineer.  Vermilion 
County.  Illinois,  has  received  his  dis¬ 
charge  from  the  service  and  has  be¬ 
come  highway  engineer  of  the  Joplin, 
Mo.,  road  district,  in  charge  of  con¬ 
struction. 

Lieut.  William  F.  Brock, 
Engineers,  U.  S.  A.,  stationed  at  Camp 
A.  A.  Humphreys,  Virginia,  has  re¬ 
ceived  his  discharge  from  the  service 
and  has  returned  to  his  work  with  the 
Interstate  Commerce  Commission,  Di¬ 
vision  of  Valuation.  He  is  at  present 
located  at  Newbery,  Fla. 

L.  P.  Scott,  assistant  engineer. 
Road  Department,  Office  of  the  Con¬ 
structing  Quartermaster,  Camp  Henry 
Knox,  Kentucky,  since  his  discharge 
from  the  service,  has  become  construct¬ 
ing  engineer  on  highway  work  for 
Sedgwick  County,  Kansas,  with  head¬ 
quarters  at  W'ichita. 

U.  S.  Marshall,  senior  highway 
engineer.  Bureau  of  Public  Roads,  who 
has  just  completed  the  paving  work  at 
Camp  Lewis,  Washington,  has  been 
transferred  to  Missoula,  Mont.,  in 
charge  of  Federal  road  work  in  the 
state,  succeeding  J.  S.  Bright,  trans¬ 
ferred  to  District  No.  3,  Denver,  as 
noted  elsewhere  in  this  issue. 

E.  M.  Vail,  division  state  highway 
engineer  in  charge  of  the  northern 
division.  New  Jersey,  with  headquar¬ 
ters  in  Newark,  has  been  promoted  to 
head  the  new  department  of  main¬ 
tenance. 

Col.  William  D.  Wright- 
s  o  N,  chief  of  the  Sanitary  Corps,  U. 
S.  A.,  has  received  his  discharge  from 
the  service  and  has  resumed  his  con¬ 
nection  with  the  International  Health 
Board  of  the  Rockefeller  Foundation 
as  sanitary  engineer  and  member  of 
the  yellow  fever  commission.  He  will 
sail  this  month  for  South  America,  in 


company  with  Maj.  Gen.  William  C. 
Gorgas,  chairman  of  the  commission, 
and  Brig.  Gen.  Theodore  C.  Lyster, 
member  of  the  commission,  to  investi¬ 
gate  yellow  fever  conditions  in  Central 
and  South  America. 

Comfort  Avery  Adams,  pre¬ 
viously  professor  of  electrical  engineer¬ 
ing  and  Lawrence  professor  of  engi¬ 
neering,  Harvard  University  and  Mas¬ 
sachusetts  Institute  of  Technology,  has 
been  appointed  dean  of  the  School  of 
Engineering  at  Harvard. 

Cap T.  Allan  V.  Elston,  314th 
Engineers,  American  Expeditionary 
Forces,  has  received  his  discharge  from 
the  service  and  has  resumed  private 
practice  in  the  firm  of  Wood,  Elston  & 
Witten,  consulting  engineers,  Tulsa, 
Okla. 

John  Flynn,  Jr.,  who  recently 
completed  his  work  as  project  and 
supervising  engineer.  United  States 
Housing  Corporation  project,  Water- 
vliet,  N.  Y.,  has  been  appointed  village 
engineer  of  Green  Island,  N.  Y.,  for 
the  ensuing  year. 

Lieut.  Frank  W.  Varden, 
U.  S.  A.,  formerly  with  the  Koppers 
Co.,  has  been  discharged  from  the  serv¬ 
ice  and  has  entered  the  technical  de¬ 
partment  of  the  Barber  Asphalt  Paving 
Company. 

0.  H.  Frick,  field  engineer  on 
valuation  work,  Chicago,  Milwaukee  & 
St.  Paul  R.R.,  has  been  appointed  dis¬ 
trict  engineer,  middle  district,  with 
headquarters  in  Milwaukee. 

G.  H.  Bishop,  previously  with  the 
United  States  Public  Health  Service, 
Montgomery,  Ala.,  has  become  chief  en¬ 
gineer  for  the  Cement  Products  Co., 
manufacturer  of  “Sanisept”  portable 
sewage-disposal  systems. 

J.  S.  Bright,  engineer  in  charge 
of  the  branch  office  of  the  Bureau  of 
Public  Roads  at  Missoula,  Mont.,  has 
been  appointed  engineer  in  charge  of 
District  No.  3,  with  headquarters  in 
Denver. 

W.  F.  Crawford  and  R.  N. 
Whittesey  have  become  associated 
under  the  firm  name  of  Crawford  & 
Whittesey,  civil  and  consulting  engi¬ 
neers,  Sapulpa,  Okla. 

Maj.  Jay  A.  Rossi  ter,  for¬ 
merly  track  elevation  engineer,  Chi¬ 
cago,  and  Capt.  C.  C.  Saner,  assistant 
engineer,  on  the  city  engineer’s  staff, 
Chicago,  announce  the  opening  of  a 
sales  engineer’s  office  in  the  Union  Na¬ 
tional  Bank  Building,  Houston,  Tex. 
Major  Rossiter  and  Captain  Saner  were 
connected  with  the  108th  Engineers, 
formerly  a  Chicago  National  Guard 
regiment.  The  new  firm,  Rossiter  & 
Saner,  represent  the  following  manu¬ 
facturers:  Page-Burton  Boiler  Co.;  F. 
C.  Austin;  Yeomans  Bros.;  Williams- 


Wendt  Co.;  Austin  Manufacturing  Co.; 
Baylis  Sanitary  Supply  Co.;  Chicago 
Waste  Co.;  American  Steam  Conveyor 
Corporation;  Boland  Construction  Co.; 
Municipal  Supply  Co.;  Universal  Engi¬ 
neering  Co.,  and  Typhoon  Ventilating 
System. 

W.  L.  Webb,  district  engineer,  Chi¬ 
cago,  Milwaukee  &  St.  Paul  R.R.,  with 
headquarters  in  Chicago,  has  been  as¬ 
signed  to  special  work  in  connection 
with  the  Chicago  Union  Station. 

Joseph  W.  Hunter,  formerly 
state  highway  commissioner  and  since 
1911  first  deputy  highway  commissioner 
of  the  Pennsylvania  State  Highway  De¬ 
partment,  has  been  appointed  township 
commissioner  of  the  department. 

Lieut.  Allen  F.  S  h  e  r  z  e  r. 
301st  Feld  Artillery,  American  Ex¬ 
peditionary  Forces,  has  resumed  his 
work  with  the  Kingsford  Foundry  & 
Machine  Works,  Oswego,  N,  Y.,  having 
received  his  discharge  from  the  service. 

Robert  C.  Berlin,,  Perry  W’. 
SWERN,  and  Frank  A.  Randall  have 
become  associated  as  the  firm  of  Berlin, 
Swern  &  Randall,  architects  and  engi¬ 
neers,  19  So.  La  Salle  St.,  Chicago. 

George  H.  Biles,  second  deputy 
highway  commissioner  of  Pennsylvania 
for  the  past  three  years  has  been  ap¬ 
pointed  assistant  highway  commis¬ 
sioner. 

R.  A.  Booth  has  resigned  as  state 
highway  commissioner  of  Oregon. 


Obituary 


L  Y  N  D  E  N  B.  S  C  H  0  E  M  A  K  E  R,  for 
the  past  nine  years  engineer  of  distri¬ 
bution,  Department  of  Water  Supply, 
Brooklyn,  N.  Y.,  died  in  that  city  Mar. 
10,  at  the  age  of  34.  He  was  grad¬ 
uated  from  Princeton  in  1906  and 
served  as  an  instructor  during  the  fol¬ 
lowing  year,  afterward  entering  the 
service  of  New  York  City, 

Thomas  Fletcher  Oakes, 
former  president  of  the  Northern  Pa¬ 
cific  R.R.,  died  in  Seattle  Mar.  14  at  the 
age  of  76.  He  directed  the  construction 
of  the  road  from  Spokane  to  Seattle. 
In  1863  he  entered  the  service  of  the 
Kansas  Pacific  Ry.,  from  which  he  re¬ 
signed  as  vice-president  in  1879  to  be¬ 
come  general  superintendent  of  the 
Kansas  City,  Fort  Scott  &  Gulf  R.R.  He 
later  served  as  vice-president  and  gen¬ 
eral  manager  of  the  Oregon  Ry.  &  Navi¬ 
gation  Co.  In  1881  he  became  vice- 
president  of  the  Northern  Pacific,  and 
served  as  president  from  1888  to  1893, 
when  he  was  appointed  receiver  for 
two  years. 


March  20,  1919 
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Concrete  Freight  Car  Desijrned  to 
Relieve  Steel  Shortage 

A  reinforced-concrete  potidola  car, 
havinp  concrete  sides,  ends  and  floor 
with  a  steel  skeleton  body  frame,  and 
mounted  on  a  steel  underframe,  was 
on  exhibition  in  Chicago  recently  and 
represents  a  new  development  in  the 
use  of  concrete.  It  was  desifrned  dur- 
inf?  the  war  as  a  means  of  relievinjr  the 
shortage  of  steel  and  the  demand  for 
cars,  but  plans  are  being  made  tor 


i  llKIGHT  CAR  HAS  COXCRKTH  SIDKS 
AXD  FLOOR  OX  STKP:L  KRAMK 


RRIXFORCEMKXT  FOR  COXCRRTR 
FLOOR,  SIDES  .VXD  EXDS  OF  CAR 


Concrete  Car  Co.  has  been  organized  by 
J.  J.  McCarthy,  Joseph  B.  Strauss  and 
F.  E.  Sullivan,  of  Chicago. 
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vice-presidency  of  the  Wcllman-Scaver- 
Morgan  Co.  He  will  have  entire  charge 
of  the  company’s  work,  both  at  Cleve- 
lami  and  .\kror.. 

The  Chicago  Pneumatic  Tool  Co. 
announces  the  removal  of  its  Cleveland 
district  office  from  Room  813  to  Rooms 
400-408  F.ngineers  Building,  etfective 
Mar.  1.  The  new  headquarters  will 
serve  the  company’s  interests  within 
the  Cleveland  district.  Ross  Watson  is 
district  manager. 

Turning  from  war  to  peace  interests, 
the  Associated  Metal  Lath  Manufactur¬ 
ers  have  moved  from  Washington  to 
their  pre-war  cflices  in  the  Swetland 
Bldg.,  Clevtdand.  During  the  war,  Whar¬ 
ton  Clay,  who  is  the  new  commissioner, 
was  connected  with  the  .Military  Train¬ 
ing  Camps  Association,  in  the  work  of 
placing  men  of  spe<dal  qualifications. 
The  assistant  commissioner  is  C.  O. 
Powell,  formerly  with  the  Northwest¬ 
ern  Exjianiled  Metal  Company. 


manufacturing  various  types  of  con¬ 
crete  cars  on  a  commercial  scale. 

The  car  has  a  body  41  ft.  long,  9  ft. 
8  in.  wide  and  4  ft.  8  in.  deep.  It  is  de¬ 
signed  for  50  tons  load  capacity  plus 
10%  for  overload.  Unit  stress  was 
taken  at  16,000  lb.  in  steel  and  1000  lb. 


STEEL  FRAME  AXD  REIXFORCEME.XT 
OF  CONCRETE  FREIGHT  CAR 

in  concrete.  Impact  was  computed  at 
25%.  As  the  thickness  of  the  concrete 
is  only  21  in.,  it  was  decided  to  use  the 
cement  gun  for  making  the  sides  and 
floor,  the  cross-bearers  being  poured 
in  the  usual  way.  Forms  were  placed 
on  the  outside  of  the  frame,  and  the 
concrete  was  shet  from  the  interior. 
The  density  of  the  concrete  applied  in 
this  way  increased  the  weight,  but  it  is 
estimated  that  cars  of  this  size  and  de¬ 
sign  can  be  made  weighing  23  to  24 
tons.  A  new  light-weight  aggregate, 
known  as  haydite  and  invented  by 
Stephen  J.  Hayde,  cf  Kansas  City,  was 
used.  This  makes  concrete  said  to 
weigh  104  lb.  per  cubic  foot,  with  a  com¬ 
pressive  strength  of  4450  lb.  in  28-day 
tests. 

The  car  was  designed  by  J.  B.  Strauss 
r.r.d  built  by  the  R.  F.  Conway  Co., 
while  many  parts  of  the  equipment 
were  contributed  by  the  Illinois  Central 
R.R,  After  30  days’  service  on  that 
road  it  will  be  turned  over  to  the  United 
States  Railroad  Administration.  The 


The  Sullivan  Machinery  Co.,  Chicago, 
announces  the  establishment  of  a 
’  ranch  office  at  Edificio  Oliver  No.  3, 
Mexico  City,  in  charge  of  Joseph  F. 
Bennett.  The  appointment  of  Chester 
Mott  as  manager  of  the  Denver,  Colo., 
office,  succeeding  Wallace  T.  Roberts, 
resigned,  is  also  announced. 

Tw'enty-one  years’  of  service  have 
brought  G.  W.  Burrell  to  the  assistant 


.Andrew  Barr,  who  has  been  as¬ 
sociated  with  the  Uniteil  States  Wind 
Engine  and  Pump  Co.  since  1914,  has 
accepted  a  position  as  superintendent 
of  the  foundry  of  the  Waterloo  Gaso¬ 
line  Engine  Co.,  Waterloo,  Iowa. 

The  Appraisal  Engineering  Co.,  Se¬ 
attle,  has  opened  offices  at  409  Burke 
Bldg.,  as  engineers  and  building  con¬ 
tractors.  Joseph  Klein  is  superin¬ 
tendent. 


New  Paving  Mixer  Has  Inclosed 
Transmission 

A  step  toward  automobile  practice 
is  marked  in,the  concrete  paving  mixer 
field  by  the  announcement  of  the  1919 
model  “Rex”  14-E,  manufactured  by 
the  Chain  Belt  Co.,  of  Milwaukee, 
shown  in  the  cut.  The  sprocket  chain 


gested  by  its  number,  the  machine  has 
a  wet  concrete  capacity  of  14  cu.ft.  It 
has  a  90-in.  loader,  allowing  the  use  of 
tw’o  wheelbarrows,  and  is  equipped  with 
either  a  20-ft  distributing  boom  or  a 
15-ft.  spout,  which  receives  the  con¬ 
crete  at  a  height  of  60  in.  above  the 
ground.  The  power  plant  is  under- 


-MIXER  HAS  INCLOSED  TRANSMISSION  GEARS  SI.MILAR  TO  AIITG.UGDILE  S 


drive  is  retained  in  the  new  model,  slung,  in  order  to  lower  the  center  of 
which  has  rated  forward  speeds  of  84  gravity.  The  overall  width  of  the  ma- 
and  120  ft.  per  minute  and  a  reverse  chine  is  8J  ft.,  and  the  total  height  is 
speed  of  90  ft  per  minute.  As  sug-  13  feet. 


PROPOSALS 

I'or  I'ropuiMils  Advertised  See  Pages 
63-69  inclusive 


WATEK-WOUKS 

Hills  See  KliK 

New  s-ll<-<'i>rd 


Mar.  Jt  Minot.  N.  P  . Mar  •< 

Mar  L’i  Jcrsi  v  City.  .1  I'Vli  liO 

K>'b  -7  ami  .Mar.  IS. 

\pr  15  Imlutli.  .Mmii  . Mar.  13 

Vpr  Hi  Kan.sas  < 'il>  .  Mu  . .Mar.  I'O 


SEW  EUS 

Mar  1.‘4  l•^■Irl•il  Miili  . Mar.  13 

-Mar  L’4  Ni  w  York.  .\  V  . .Mar  HU 

Mar.  H.'i  YmiiiKstow  n.  <>  . .Mar.  HU 

.Mar  HU  Hruukl.vii.  \  1 . Mar  HU 

•liar  HS  <'hi<•a^:^|.  III  . .Mar.  Hu 

Mar.  3U  Hat;<'i  sti>w  n.  .MM . Mai'.  HU 

.Vilv  .Mar.  HU. 

.Mar  31  <’<'iilral  Falls  ( I’avvtUi'kut 

!•  n  >.  It  I  . Mar  20 

Yjir  I  tlreat  Falls.  Mont . Mar.  HO 

\pr  I  H.irrison.  \  .1 . Mar  U 

.\pr.  I  Newark.  N.  J . Mar.  6 

Vpr  H  Hamilton,  Out . Mar.  IS 


BRIDGES 

Mar  HHTaylorv llle.  Ill . Mar.  20 

.Vlar.  ZS  Huckliannon.  \V  Va  . Feb  II 

Mar  HI  M Kliilebourne.  W.  Va . Mar.  U 

Mar.  H4  Itouiiilup.  Mont . Mar.  HU 

Mar  25  .lers.  >  City.  N.  J . Mar  13 

.Mar.  27  Janeville.  \Vis . Mar  6 

.Vilv.  Mar.  6  to  Mar.  HU. 

Mar  HS  .St  H«  mi.  Quo . .Mar  20 

Vlir  1  Feterlxirougli.  Out . Mar.  13 

\|ir  1  Ft  PoilKe.  la . Mar.  20 

Vpr.  7  Vdna.  Wash . Mar.  20 

Vpr.  7  llawlins.  Va . Mar.  20 

Vpr  7  Stella.  Va . Mar.  20 

Vpr  S  lawvisbui'K.  W  Va . Mar.  20 

.Vilv  Mar  13  ami  20 

.Vi>r  10  riarksville.  I’a  . Mar.  20 

Vpr  11  Holvoke.  Mass  . Mar.  IS 

Vilv  Mar  13  ami  20. 

Viir.  15  Coiiper  Valley.  Va  . Mar.  20 

Vpr  16  Ottawa,  Out . Feb  20 

-Vpr.  22  KitiKslon.  N.  Y  . .Vlar.  20 

.Vilv.  .Mar.  HO. 


EXCAVATION  AND  DREDGING 


Mar  26  Marion.  Kan . Mar.  13 

VOv  Mar  13  ami  20. 

Mar  27  North  Hi  rRen.  N  J . Mar.  20 

Mar  31  I'levelaml.  O . Mar  .  20 

.Vpr  I  Whiteside.  Ill . Mar  6 

Vdv  Mar  6  to  20. 

Apr  K  Mollandale.  Mi.ss . Feb.  13 

Apr  10  Newis.rt.  .Ark . Mar  13 


INDI  STRIAL  WORKS 

Vlar.  HI  Newark.  N.  .1 . Mar.  13 

Mar  25  Charleston.  S.  C . Mar.  6 

Mat  2*>  Nt  w  York.  N.  Y . Mar.  13 

Mar  31  Orillia.  Out .  Mar  6 

Vpr  1  t,>ueh..e.  tjue  . Mar.  13 

Apr  1  .'<ioux  City.  la  . Ian.  16 

Apr  I  Hoonville  Mo . Mar.  20 

Viir  1  .Astoria.  Ore . Mar.  20 

Vpr  IS  Shelioygan.  Wis . Mar.  20 


BUILDINGS 

Mar  23  Payton  O  . Mar.  13 

Mar.  24  Hawlev.  Minn . Mar  20 

Mar.  25  Hath.  N  Y . Feb.  27 

M.ir  28  West  I’nlty.  O . Feb.  27 

Mar  81  Ottawa.  Ont . Mar.  6 

138 


Bids  See  Khr. 

Clo.se  News-Record 

Mar.  31  Kdftard,  La . Mar.  13 

Mar.  31  Charlotte.  N.  C . Mar.  HO 

•Mar.  31  CliieaK'o,  III . Vlar.  HO 

.Vpr  H  Fairfield.  Cal . Mar.  20 

.Apr.  H  Lansinit.  Mich . Mar.  6 

.Viir  H  New  York.  N.  Y . Jan.  23 

Apr.  H  Pnluth,  Minn . Mar.  20 

.Apr.  H  LansiiiK.  Mich . Mar.  20 

.Vpr.  4  Seattle.  Wash . Mar.  13 

.Vpr.  7  ordway.  Colo . Mar.  20 

.Apr  10  Newayno.  Mich . Feb.  6 

.Apr.  15  .Newark.  N.  J . Feb.  6 

.Vpr  22  Hovev.  Minn . Mar.  20 

.May  1  Wak.  field.  Minn . .Mar  20 


FEDERAL  GOVERNMENT  WORK 

Mar.  24  PredKitifr  —  WilminKton. 

Pel . Feb.  27 

Adv.  Feb.  27  to  Vlar.  20. 

Vlar  24  Valve  OperatliiB  Vlaohlnery 

— WheelitiK.  W.  Va.  Vlar  6 

Adv.  Feb.  27  to  Vlar.  20 
Vlar  24  Boatshead — Spec  3172 — 

Pensacola.  Fla.  Vlar.  6 

Vlur.  24  Fuel  OH  StoraBe  Plant — 

Spec.  3631 — Mare  Isl.and 

(Valleyjo  P.  O.).  Cal . Mar.  13 

Mar.  24  Cranes — Spec.  3822 — Bos¬ 
ton,  Mass . Mar.  13 

Vlar.  24  Forced  and  Induced  Draft 
Fans — Spec.  3703 — Norfolk. 

Va  . Mar.  13 

Mar  24  Incinerator — Spec.  3780 — 

Indian  Head.  Vtd . Mar.  13 

Mar  24  Kxtension  to  Fresh  Water 
System — Spea  3805 — Pen¬ 
sacola,  Fla . Mar,  13 

Mar  24  Forced  and  Induced  Prart 
Fans — Spec.  3793 — Phila¬ 
delphia.  Pa . Mar  13 

Vlar.  24  Water  Tank.s — Spec.  3826 — 

Newport.  R.  I . Vlar.  20 

Vlar.  24  SwimmitiB  Pools — WashinB- 

ton,  P.  C . Vlar.  20 

Adv.  Mar.  20. 

Vlar.  25  RemodeliiiB  Post  OfHce.  etc. 

— Providence,  R.  1 . Feb.  27 

Vlar.  26  PrainaBe — St.  Louis,  VIo.  Mar.  6 
Adv  Feb.  27  to  Mar.  20. 

Vlar.  26  Post  Ottlce  —  YounBstown. 

O . Mar.  13 

Vlar.  26  .Alterations  —  Meridian. 

Vlis.s . Vlar.  20 

Vlar.  26  CradiiiB  —  Wa.shinBton, 

D.  C . Mar.  13 

Adv.  Mar.  13. 

Vlar.  27  Barracks  —  West  Point. 

N.  Y . Mar.  6 

.Vdv.  Mar.  6  to  Mat.  20. 

Mar.  27  Post  Office  and  Custom 

House.  .Albany,  N.  T . Mar.  13 

Mar.  29  Lock  and  Abutment-Oreen- 

up.  Ky . Vlar.  6 

.Adv.  Feb.  27  to  Vlar.  20. 

Mar.  31  Coal — Vlemphls,  Tenn . Feb.  27 

Adv.  Mar.  6  and  Mar.  20 
Vlar.  31  PredBttiB — WllminBton.  Pel. Mar.  6 
-Adv.  Mar.  6  to  Mar.  20. 

Vlar.  31  Power  Plant  Improvements 
— Spec.  3389  —  Pensacola, 

Fla . Mar.  13 

.Adv.  Mar.  13. 

Mar.  31  Boathoust" — Spec.  3786 — 

Newport.  K.  I . Vlar.  20 

Mar.  31  PredsinB — .'4pee.  3." 97 — Ft. 

l-afayette,  N.  Y . Vlar.  20 

Mar.  31  Quay  Wall.  etc.  —  Spec. 

3726 — New'iiort.  R.  1 . Vlar.  20 

Vlar.  31  Cranes  —  Spec.  3794  — 

.Alexandria,  Va . Mar.  20 

.Vpr.  1  Cement — Conneaut  Harbor. 

O . Mar.  13 

.Apr.  2  I'ost  Office — Honey  Orove. 

Tex.  Vlar  6 

.Apr.  2  Sewer  and  Water  .Supply 

— Stapleton.  N  Y . Mar.  13 

Apr.  4  Po'  t  Offic<> — Kldorado.  Kan.  Mar.  6 
Apr.  4  Bear  Trap  Leaves — Cincin¬ 
nati.  O . ...Mar.  6 

.Adv.  Mar.  6  to  Mar.  20. 

Apr.  5  Pass.  Weir.  etc.  —  Wheel¬ 
ing.  W.  Va . Mar.  20 

.Adv.  Mar.  13  and  20 
•Apr.  7  Timber  Wharf  —  Spec.  3801 

— Chelsea.  Mass . Vlar.  20 


Bids  See  EnB- 

Close  News-Record 

.Apr.  7  Roads  —  Spec.  3796  — 

Chelsea,  Vlass . Mar.  20 

.Apr.  15  Pumps,  etc. — Omaha.  Neb.  Vlar  6 
.Ad\  Feb.  27  and  Vlar  6 
Apr.  18  Post  Office — Alt.  Pleasant. 

Vlich . Vlar  13 

Apr.  21  Post  Otilce — Rhinelander, 

Wis . Mar  13 

Apr.  23  Post  Office — Oilmer,  Tex. .Vlar  13 


MISCELLANEOUS 


Mar.  23  Structural  .Sleet  —  New 

York,  .\.  Y . Mar.  20 

Mar.  24  Oasoline  ami  Kero.sene  — 

New  York.  .N.  Y .  Vlar.  2u 

Vlar.  25  Foumlation  —  Philadelphia. 

Pa . .Mar.  13 

Mar.  25  .Air  Compressor  —  Vlariun, 

Ind . Vlar.  13 

.Adv.  .Mar.  13  and  2U. 

Mar.  25  PaviiiB  .Material — Detroit. 

Mich . Vlar.  20 

Mar.  25  Ballast — New  York.  N.  Y..Mar.  2u 
Vlar.  26  Truck  and  .Miscellaneous 
Supplies  —  Schenectady, 

•N.  Y . Vlar.  20 

Mar.  27  Pier— Philadelphia.  Pa  .  .Mar  13 
■Adv.  Vlar.  13  and  20. 

Vlar.  27  RebuildiiiB  Crib  Bulkhead 

— New  York.  .\  V . Mar.  20 

Mar.  31  Boardwalk — Seaside.  N.  J.VIar.  13 
Apr.  8  Road  Vlaterials — Columbus. 

O . Mar.  20 

Adv.  Mar.  13  and  20. 


STREETS  AND  ROADS 


Mar.  21  Rhode  Island  . Mar.  13 

.Adv.  Mar.  13. 

Mar.  24  RuBby,  N,  D . Vlar.  6 

Mar.  24  Stony  Creek.  Pa . Vlar.  20 

Vlar.  24  Grafton,  N.  1) . Vlar.  20 

Vlar.  24  Beaumont,  Tex . Vlar.  6 

Mar.  24  New  Haven,  Conn . Mar.  20 

Mar.  24  New  York.  N.  Y . Mar.  20 

Mar.  25  Buffalo,  N.  Y . Vlar.  20 

Mar.  25  Nortli  BerBen,  N.  J . Vlar.  20 

Vlar.  25  Kearney.  N.  .1 . Mar.  20 

Mar.  25  New  l':ssiiiBton.  Pa . Vlar.  20 

Mar.  25  Massachusetts  . Vlar.  20 

Mar.  25  .Salt  l..ake  City.  Ctah . Vlar.  20 

Vlar.  25  Bottineau.  N.  Ii . Vlar.  6 

Mar.  25  Vlt.  Olive.  .N  C . Vlar.  13 

.Adv.  Vlar.  6  and  13. 

Mar.  25  PillslnirB.  Pa  . Vlar,  13 

Mar.  25  Youngstown.  O . Vlar.  20 

Vlar.  25  Wheaton.  Vliii’i . Vlar.  20 

Mar.  26  Baltimore.  VId  . . Vlar.  20 

Mar.  26  Fairmont,  W.  Va . Mar.  6 

.Adv.  Mar.  6  to  Mar.  20. 

Mar.  26  Delaware,  N.  J . Mar.  6 

Mar.  27  Dan\ille.  Ill . Mar.  20 

Mar.  27  Michigan  . Vlar.  13 

Mar.  27  Devils  Lake,  N.  D . Vlar.  6 

Vlar.  27  Center  City.  Vlinn . Mar.  6 

Vlar.  27  New  York.  .\.  Y . Mar.  13 

Mar.  28  Wheaton.  Ill  . Vlar.  20 

Mar.  28  Buffalo.  N.  Y . Mar.  20 

Vlar.  28  New  York.  N.  V . Vlar.  20 

Vlar.  28  Toledo.  O . Mar.  20 

•Alar.  28  Ohio  . Vlar.  20 

Mar.  28  Anoka.  Minn . Vlar.  13 

Vlar.  28  Dayton,  O . Vlar.  6 

Mar.  28  Pennsylvania  . Mar.  6 

Adv.  Mar.  6  to  Mar.  20 

Mar.  31  T,ockport.  N.  Y . Feb.  6 

Mar.  31  Ottawa.  Ont . Feb.  27 

Mar.  31  Central  Falls  (Pawtucket 

P.  O  ).  R.  I . Mar.  20 

Mar.31  Youngstown.  O . Mar.  20 

Apr.  1  Raleigh  N  C . Mar.  20 

Apr.  1  Salt  i.4ike  City,  Utah . Mar.  20 

Apr.  1  Billings.  Mont  . Mar.  20 

Apr.  1  Kansas  City.  Vlo . Mar.  20 

Apr.  2  Gold  Beach.  Ore . Mar.  13 

Apr.  2  Michigan  . Mar.  18 

Apr.  2  Santa  Ana.  Cal . Mar.  IS 

Apr.  2  Boston.  Mass . Mar.  20 

Apr.  2  Durham.  N.  C . Mar.  20 

Apr.  2  Bamberg,  S.  C . Mar.  20 


y 


